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(54) Efficient and secure update of software and data 



(57) The invention concerns apparatus for updating 
a data file, from an earlier version to a later version. The 
invention compares the earlier version with a later ver- 
sion, and derives a transformation, which contains infor- 
mation as to the similarities and differences. The 
invention then processes the earlier version, using the 
transformation, in order to derive the later version, with- 
out reference to the later version itself. 



The invention allows multiple versions of an original 
file, such as bank records located at multiple locations, 
to be updated by transmitting the transformation to the 
multiple locations, instead of transmitting the updated 
files themselves. The procedure is highly resistant to 
interception of the updated data, because the transfor- 
mation, in general, does not contain the entire contents 
of the later versions. 
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a) iZA-ya^CWXL^^tk 

3 >|:io\>t^''f t'J 7 r ^W^Z^'-y a XOfX 

Mf#£2l a) *»S*Ljti:*K*-/<-^3>4ra 

b ) #^ * *ff -r * wen t & h m% ,■*—><- v* 3 > 

t5» § ffl $ frifc/U -t 'J 7 r -f ;ko»-/n*- v 3 > * 
a) 

i) m—t3*v t m-7T>ni,*wEL. 

i i) ^177^^ m7c-r zt-ztbs mfzp-fctz 

A) *— 7 r -f;KD— Ut, 

B) |Z7T'fiKOT?t^^fi ; fcfi:iI7T'f* 

t *ff -t 4 * - 7° n ^ 9 a * jygr-f « 3 

5 I a ) *r»/<- ->* a > t IB^- v a > t *Jfc 

i ) *f*/t-y 3 va»iB^-i x a > t«rv»*jn««HD 

i i ) *r»><-">* a >jWH><--5> 3 > t*^4ffiit^ 

*«ai U 

c) $r*^— v" 3 >lC{iJ||LTV^T KV^t*:#i 
[«*«6] a) m— *M b K*5V>T> 1-77^^ 

i) swat, 

i i ) ffija 
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i ) *r*><-5> 3 ^ojtfjgffill^lH^-y 3 XBSjgffi 
i i ) v 3 > 0&5tf£«K*r&'<- v 3 > W}& 

i i i) frfl^-v s >0}g5gf2:S^}ijt/NV > SrilDx. 

b) ^Sr^fl-r-SaWri:*^**, 7 r 4 *©IB/*- 
v* 3 > Sr*f*/<- v 3 vvEfrf-S^fto 
[»ta8] a) 
i ) 

A) Sf5-^- v a>ttz 14 v 3 > wIUBtEI&II 

B ) ii^-ya^ foJtefie-x = tf - § ft % 
i i) JtJEfc^iWICt-yB >o3fteffi«tjqx.?>*L 

hl&h 7 7^JK5t-n- v' 3 > fc fgZl/N*- v 3 
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«i»i:Ht 4 I E E E b 7 > t*^ V a > (IEEE 
Transactions on Informati 
on Theory) J 1 9 7 7^5fl?(7)23 (3) 
(3 3 71- 3 4 31) KISttSfLfcJ. ZivftfctK 
KA. LempeltiS rMffifcr'- *EE»tf>fcJ&0# 
XA (A Universal Algor 
ithm for Sequential Data 
Compression)] OlE^-CWu f-<^)f-^ 

[0 0 0 4] iOT^^JXAO**^ 1 9 8 4^ 
8 ^ 7 H twW. L . Eastman. A. Lemp 
eUfiiffJ. Ziv. K##SiLfc#BBWff4 f 4 
6 4, 6 5 0^±it*ofco iC0Eastman-L 
empel-Zi vfflJfttli, *>EE*i* 

t is tarra eft** t - ft $ ft ttif ft b ft fc frb . 

^f0 7V>y>^:UIt^ 0 UNIXyXf 

i f f J (/Wf-yJBl^O) T-^r 

* f77^W^^»ffit4-i^^ 0 Td i 

f fj KJ:*#tt*^Lfc»£\ v"** hffogfo 
»J;ot, *»T*(|ftSS3Btta0Ot^>i:*ft$*L 

- ^ yXfA Clltl) ACM h 7 >f ^ y a > (ACM 
Transactions on Computer 
Systems)] 1 9 8 4^1 l^f02 (4) 
(3 0 91-3211) KKIftSftfcWa Iter 
F. TichyCJ;^ r^ny^^fBCi^X b V 
h U V^OfTIEJlOFnl® (The S t r 
ing— to — String Correction 
Problem with Block Move 
s) J OiE^Cti^ f-^77>f^^)^y3>* 
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[0 0 0 5] 
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ftfo%»f«^-ya>*:JtttU -SiO^Srftfti- 

3 >CD«7C**pr^tCft^ 0 ±f£Oi$HH±, 2oco^ 

^-T*o »5&Sft^S:*yflfi. S-A-y 3 >J/:ll 

to|±, ADD^*^ :^ADD^:#^-1 
OS*oaai«:«iSt*o i<0 2»|^?i t a»»i: 

[0 0 0 6] 
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WfB#**H 1 B K^i-ftSfcflo H 1 C (03A 
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StLftW-tof. B#li> [buying] Sr#»3EOft 
* 2 lC|5Ai-^o IB#(±, rthemj t 

kfiR^LT** fc, rthemj jWMfROfiMt 1 6 K 
TthemJ t-ttl)^!:^o< 0 Lfe^o 
to Tthe mj l±. Jt O r t h e mj k 

[0 0 0 8] y<-v3 > 1 Oftf*co|&(-ov>T— SfcOffi 

ftS^-Till}, *&*»tt3 8ff Lri*&v> 0 Jfefc, IB 
Ell CK&& J:^ I:, A-v3>2^II5S^ 

1. COPY 2 1 
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3. COPY 3 3 

4. ADD 1 all 

5. COPY 37 8 

6. ADD 2 a brick 
[0 0 0 9] 

mmm^zx^), iB#k«*#tt. BiDtsti^ 

figi tctf-f >**«5frt* 0 *&Joifr^ FCOP 
Y 2 lj 14, r^Va V 1 4 2 

t±> RSt^i^^-y a > 2 0#>f > ^ OttlCEl 
S*t4ii:**I»|ROTi*i:ftoTV»*o ) 

COPY [if it > 1 coM^i£fi] 

fM-tjttfLfclfe, COPY^i:*!, r» 

ScJ (i©S^ 2 If) fl-rt*»t#>rv**fHto$-**o 
itticti), #^>*j±, mi Etc^i-'f4:g{cs8ig$tL 

& o 

[0 0 10] &±2 

^2Tii TADD 1 Hawa i i anj t*l), 

P Hawa i ian' t^d 1 if *#lt*flx. J: J ** 
ftLtv^ 0 icot&fFti> 01 Elc^^ttTV^o fcfi 

add nut, »*§■*-*»] 

♦^*HffLfc«, 3f»#f*> ADDHC** rif 
SU COS^, Iff) fl-^ttf'f 

[0 0 11] ifrfr3 



(4) 8-2 5 5 1 0 4 

6 

^30 TCOPY 3 3J (4, [M-y 3 > 1 <Di±L 
«3tf»fcttS*3»OjfctF*3tf-*J:J &fP*ttv^ 

COPY^i:*4 r»»U 3B) *«»t 

>?*mmmt&o ztuzt*)^ mi 

[0 0 12] ffr^4 
^4 "Cti TADD 1 a 1 lj T a 1 

10 r fcv*3 l»*#*tJPx.J:J ***LTV^ 0 

#14, ADDHt*4 riSftJ (-<^W£\ 1») & 

hi H^^-ri5:e^^$^o 

[0 0 13] lfc^5 
♦♦5 0 TCOPY 3 7 8J li, r^y3>l<7) 
ffi«8#*e>*&4 & 3 3 tf— it" J: J £?§;f*L 

20 14, copy^MH;:** rififcj 3 715) 

*/**t#>f >^*»»S** 0 £ tin J: IK #4>9 
14, HI I ^-TtlfcltKKjeSixio 

[0 0 14] tfr^6 
^6T'li TADD 2 a b r i c kj 
19, P a brick' kv^9 2»*#*t*nx.J:J * 
SftLtv^o dcoKff^(± % HI I^S*LT^4 0 - 

[0015] 

H 1 C^$til>;^y3 > 2 K14, 4 3f&#^i*iT 

50 iso. bsw*. 1 6 3X^frbmi&ztix^tzo l& 

U 6o(7)^:ii2 7i*7 7X^|{$ (COPY 
<k AD D) **fi-iti-Cv*fco 

t LT3-KftLfc»^ y-fc-^tt^ 27 + 

titt, 1 6 3^ta#Lfc*frfcJt^<T*(iKWBl3j* 
[0 0 16] 

»fcot± % H2 AKTjrfil 

3>10*^ **JO Taj «ifi:S0 *AtLtv»4 0 
ma<o Tbj itfiii tiS*L"rv^4<js-c*4o 
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n 6 J *^H*&-r*i4:t-4*o IHC, 

ftfctADDtCOPYmo :0 2ll<7)^ 

[0 0 17] ffrfrl 

m 2 b -eii, [mrnmrn *j i a**fr s ftrv* 

4o ^ TC0PY4 0J ii, 3fcM&»^ [A-ya 
> 1 <DisLW<Lfrb1&£&±X^*^- :: J a > 2 0#>f > 

ftTV*4 0 ±|SC0^"^^(i. a >2 0fF^lcffiffl 

£ft4:fc^£. ^a^<bT-(iS:<, A^g>l^ 
6#»LTv>* 0 £Ofc*6, J: 

copy [»st wi&fi:*] 

[0 0 18] lffH^2 
02CTii, i^2^fr£ft4o ^ TADD 2 
x, yj *HE±. ^^x^lt**^^ V^Oji 

*M*a#*e>»Tv** 0 «S#«±. /<-5>a 

a % ^«^i±, fm\UkW&#k (flMR*H»* 

5ft4fc#. ;^y3>2i:ov^iI^l 

«t#j:kii4^o k aMrftica % a 

DDfWo*# rKXMUMimj ^4ft4*§^*>*<9 

4o A D D^(7)ii(iftTOl ^^*> ^, o 
ADD [Mk f£S£*] 

[0 0 19] lfr^3 
i2Dtl^ tfr^3#^T$ftTV*4 0 ^ TCOPY 
6 2 0J M\ *H-L. *Ofl§«:^ttV^ 0 fig 

xyxyxy^^^c (RlOfflfc LT^ COPYjt 
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TCOPY 6 19J bLT&tltf. **-L, #:tf>|*| 
f^MLtv^o iim 1 9 (2 0tl±iv^) t-^-f> 

£<o»£\ fill 9 > 9 h<Dmiz$>&$: l ¥>ni±& 
xyeiiitH, # > * <7)f5:a Kttttin £ ftfc 

X*0*W± d x y d x y k ) 
£0*^0*^ /s-v 3 > 2 OffoaKKJ8v*fcft4:*:^ 
^/ v a > 2 * W# £ ft * jflhi*M|-C* 4 o L 
10 oT> COP Y^MHiJftSSftfcT K^i:J;o'C2o 

W\ 7 KV^ (-fftfc*^ TCOPY 6 2 0J CO 
T2 0J) ^\ ;<-y3>2tfUv»4 ^ 
7 KV^tt 1 5 *±H4) o LWot, ;^y3>2 

1 5£JLT"e*fttf> 3 > 1 # ? 7*-*«£ Ltffl^ 

&ft4tti*-c**o :oJStfflv^k, **±.> ad 

^oT, (a) ;<-yB>lof|:ft<, (b) ffi§S£ 

20 ftfc*R*u*4 (JttturKatnsftfc) it^-^a 

> 2 ftT ^ t iPW hfr\zf£^ COP 
^l:l±2o^lLS«^o thtott^ COPY*tt 

* L ya>l * SiHifctfiv* 
^ COP Y^^fctt— ajcO'lf tLTV^ftv^ t 

02E-C(;i. ^4^»t^^TV^ 0 ^ TCOPY 
[0 0 2 0] HI 3 <D 7° u jb ^ ^ r^1~ 4 »Bg»Jl 

h 3 a > tfa. - * *»/^- y3>it r^^ats 

k«i|*tM*6A-y9>2ttWt*^n-t 
x=S:^irv^ 0 |H3T(i^ 2ffli:fiv»"C, H2B- 
40 H2 Etc^^ftTv^4^-f >^OtmtKfliv^ft*JUafc 
cO*UH-fk]6«ff*>ftTV»4o VS'OtHtfct* 9tf 

H2^Sft* r^f^S'lffRJ O^l (COPY 
4 0) tt % E13<7)1 Stfl-CjlffSftTV^io ^ifcp 

ftiiktf-e*, 0*tr$)4 o pttn (12ff 

1) <t ijt/hSv^i f-^SI^-y 3 >n: 
-e^S*. I F^ttw J: 9 1 3*Ti#**?rSftS 
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■t*o SSftsJi, jt^JkSraELT^iJ. 7 fx 

l 6ffH^i5v^TSff$tL^o 
tfr<fr2 

ifr^2 (ADD 2 x, y) ti, 8 § <0 I F Jt\Z X 
lfr^3 

^3 (COPY 6 2 0) H\ 12^T§[p 
*&#&tU 2 0i:*U>) l±n J!»/>Sv\|fcJ:9 1 

7St LTA-ya > 2 £ffiv\ ;t-y # g y 2 + cfrbW 

*>&o (*»stt[*>f >^-2 0]K-fc *)#*>*U 2 0 

lfr»4 

* O 

a > 2 Sr«*-C* 4 «t -5 
it^fS^f LO^o B2 0JSB^it*ftfcov* 

KT»Ji, fie 0 4 A*o**yij**»<ofit*3j» 

6»**4^o5^^k— ^**^9 3W»fa*o fi 

TNoj -c*& 0 i/*t, fieot±. m^TiJ fc 

jfrff 2 

tt«i*&»* 4 4 5:^o5:^ij^«rof4:ii^?>M 
**4S*os*?0fc^fc+**^^**»to*o ^£ 
\* TNoj -c* 9 ^ fiei K^^^ai-cttLio 

7 9^*»tt«2ilJ:0 r tt1l3KB3&**U 0 2 
[0 0 2 2] 5 
li, a-K^J:fJjlir^ rtt«4*6***4**OS: 
^?J kv^Hv>ilHto Hfi'S LT^$tL^iJ*^ 
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$>&o fie 4C(i7 7 ^rt^TK £ tl-f, EXTENDS 

EXT END|iS:(^ -*LfcX*5llO***»ia*o 
-Sic L £ 7 f n * * <7)^^> o^cofi* (—Sc L £ rn >y * 
ttffi«4-7S:d&»"CV**ifc*»?,^ *Offim± % fig 
(C40'W^fa«i:|S|C<)0* s *)4^t ; 5 ^# 
fe&o #x.l±, ttffTA*»fe*>*»* ±^ TYesJ 

%fl«9i:, 4 o|} <^ifil t ^| C io^* ^, ^ ^ ^ ^# 
70 Wo K1fTB^e>toi»4 £7 ^£tf)«Px.fc FY e 

< a * Wf t e ^mmm-r * * -tutf? s ft* « l fc 

ri*oT\ EXT E NDH38fcJ^ fiS 4 MiS 1 

r*ff5 0iBf*J TBCDJ 

[0 0 2 3 ] Hff6 
*ff6tt, fifi 12 (*fe*K**e) 36*6»**4X 

[0 0 2 4] iftjft 
HI 2 FOT«^tt*^SftT:S*K US* J 
ftTV>* 0 Wift#«Kov*T2jflCJttT*cR9i 

3 >2 0ft*twfflv^6*L*afeUfOBI*6^»t-e& < > 

[0 0 2 5] /^-y g>2Qjgfcg 

3E*f/^-y 3 >-C**/^-y 3 > 2 <OWmib*fft> 
Kho zt-y^XV), 0 2 G^Stttv^fill 6. 
17, 1 8, &£V1 9*&#**43*0#rW&» 
40 OttR* * O fc —Jfc LTV*»* iT ^ $ tL 

4 0 fit l 6frb1&i&4X^<n&v?ffliW:0frh%ii 
h i> <d t —a L r v»* ^\ fftRo 3 ifc ttv^v^ 
tztb, H2 GO_h»tc*SiLTV^4J:^K^ fie 17, 
1 8. *J:t>*l 9 ^7^^S:T^tt^ 0 EXTEND 

w»-ett, iea*tLfc-at*«*<*ffl**ta:v^o 050 

2 9^f g[:y>>7°tt, 02 i:ffit< 4± 
ffio TCOPY 4 0J $r^*mfir&o Aflw** 

3 7 ^ F^alX htlX&t)^ COP Y^^fi 1 
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i4. /<- ya>lco77 ?&±X h IxtzX^lf^ n T?* 

Kft*L£lttU4*& &v> 0 
[0 0 2 6] »Jf5 

KT?tt> (02 GO r*^f5j fc^SftT 

v^i^ 0 ) £r#co^i4> 02G^t5(:J:oT*$ 

jitv»*e awes* (a) fcv^^&ntteu (b) 

WfT 1 2 <Ot^tO 4 Of S tl^ o 

> 2 <D7 7y*±xbtitzi&M, 1rtefr> 

jiSl 7,18,1 9. is XV 2 Ofrb-* m^Xn 

[0 0 2 7] ^ff6 
[U5C0n- KTM4, (^-^g > 2 fi«2 1 ^ 

fett**4**OSfeO f TyxyxJ dWOffifcfc&jffc* 
^feot-lcLtv^^t^^iiaSo fif 2 0 i:ov> 

[0 0 2 8] jff7 
0 5On^KT1i> (/t-^g>2l:*J) fi*2 2^ 
e>*64 4 4jt*^*W TxyxyJ >5 s frOf4«^?>S&4 
4toi-afCv^^M*fJa^ 0 ^x.14. fit2 
0fci5V>T TYesJ -Cafc& 0 ZWtcib, B2H^? 
*l*J:9fc^ ffi*2 2K-7 9^ttaTfe*Li*^ EXTE 
NDHSfc (05O16tT@) tf*A#Sti& 0 iOEXT 

m2FKmLX^hfltzUmzX 
*K -t^H2 HC0fiS2 7 4 taLtv*4 fc*OBIfStL 

7 9^**j£-C&*U HO£TOHfc#fc^3ttTV*4 J: 
-?ft3§*£:&&o iOt*. «r3ffi-h> S502 9ffBK 
Mfr, 2oo^t TADD 2 x, yj &XV* [CO 
PY 6 2 0J 3&*»ffS*U& 0 (2 9fl§<7>3[£Sfc 
ra d dj &XV? TcJ f4, ADD<rf»:Bt*t^ 
rposJiftlTlenJIi, COPY 

[0 0 2 9] g£8 

Kt*»4. ffi«2 S*^*****^)*^ Tb c d 
e J #Hroffiil* * *> ^ — Sfc LTV»* ^9 * 
#fa& 0 ^xJ4, ^ya>l (0 2 GO;£ii£#BB) 
<3fi:1l9 Ki3V>T TYe sj -C*& 0 EXTE 

NDMbmtxjBstu -a^ajpjt* r f j ttw 



(7) #i¥8 -2 5 5 1 0 4 

i2 

V>T, ^ TCOPY 5 9 J Srfltf-r^o C:tlT% 
EI2 04o<7)^^^$^^i:tc^^ 0 Lfc# ? o 
T> a > 1 7 7^^^^V3 > 2 SrfllTC-C 

[0 0 3 0] #fe 

2««<&t'-*«U -f (a) Jt-s>a>lS;fc 
14^-^3 >2^^>ntf-§tt7tS:^iJ, (b) >»*-v 

3 > 2 iiasnsttfcjt^yijtc j: «jt»*stL4o s 

iftttlS*Lfcjt*58J4. «tnif-»fti:»B-ei*o BO 
(OWtilfrb. »— a— W<-3>a > 1 tff#Lt^4 

20 fcttSULTWUf^ *— a— 9*H\ ;^v3>2(7)18 

(a) |-J.-f^-^g>l^f,3lf-Ui<0 

(b) If-a-W-yaV 1 »cWttnit6*tfc*0 

(c) Hf-a^-f o A- ^ g > 2 0«R* 6 n If - S Ji 

[0 0 3 1] JHH^ #-7 9^^StLfcfir«* f , #R 
il At:f Jtttv^o Ltf*U m 1 A<7)ffl|SteHti4 

v 3 > 1 ^T<^ii«9 -eab^ <hi-^ 0 
abcdeFghijk 

f fg fgh f gh i fghij 
f g h i j k 

Lt^oT. 0*7^^^$tL?^eSJ4, 
- v 3 > 2 tf -JtJfcfc ^^^m^il^SrS-r- 

t^t^COP Y^tc||tL^ii:^*^ 0 «x»f. 
TCOPY 3 6J (4. rf ghj 
«:tl*Lti5^ Jfc, TCOPY 5J (4, Tfgh 
i jj *ntr— T4ifc**l*Lrv^4o 
[0 0 3 2] 

■f-e^^/iill}, ADD^CIi, /^-V3>20|*J 

«*«K#!e«-e**o i ^mm i j e» 

50 i2HI$tL7tBl2 0ADD^ ( TADD 2 x, 
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yj ) i*&JEZi%2> 0 miEZtitz&^tl*, 0 1 J tc 

r 2 J -e&<9, TcJ ^LTV^ 0 aS«S*Lfc 
AMR (1"fcfc*>> TxJ fcitf TyJ SratiW b) 
^\ l~cj ■Cte4*T'-^to#Mfc»lirSfP* , i:'s»*L 
-So Hi J<o£«li, #NfcW»afllo«ift*^Lrv» 
*o aMt$*L&ift^l±> TADD 2 2 J y'yxfflm 

<T$"fe*-?&&v»£fca»6, i coSMUlfiti^Sf DOS* 

[0 0 3 3] HI KO*fl|{w*4Sfll$tL3t^^#* 
ti&f-^fi. /<-va > 1 I*I<D|W|Ct ? - : ^ 1"&fc> 
*», TcJ ^&*«^-*fcoSMfcfiHrasfti* , i «b*L 

«sfSfn£ t & d t K X 19 fcHORfcfmft-*-* L 

ADD 2 2 [EX-OR<Df£*] 

ADD 2 x, y 
[0 0 3 4] a^afiBg 

1. COP Y£.fcIfADDifr^ 5 Wl&WPJ±, *3$l> 
3 V 2 h ti%> o SU<OSI £ -ftUS „ ;fc^J gffcJi 

J: 0 *7 - K**^« $ *LtiWSto*<£» JWi^t, ioi 

s*TTteKi-*«*^4*iTv»*uf % sgfe, mop*-'* 

0 2 B-02 E<DWc||iK 

1. *»<o rabcdj (02 b) tiifitn 

&„ rabcdj l±, /n*-V 3 > 1 ^"b#<b*Lfc&<7>T? 

if) •?> o 

2. &fc^ TxyJ HfimmZtLZ (02 C) o Tx yj 

3. TxyxyxyJ (OMffiffftfrflZ (02 
D) o TxyxyxyJ W\ v a > 2 *t£: 
iOt^o (ftfrfJ^ 4ftO TxyJ ^-y3> 

*U d*ifi4*4 0»3p«fcl4v>x.*v\, ) 

4. rbcdefj OlifeWfc^ (E2E) e l~b 
c d e f J i±, /t-S>a> 1 frh%tzi><DX*JbZ>o 



(8) #HPF8-2 5 5 1 0 4 
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[0 0 3 5] 2 . $ ±|S(7)lg^ 1 (^H U # 

C O P Y£ J: tfADD^MHcttn fcf- 4 fcttiftiWS fitz 
M#*>& £ *IT 5 £ fc «r»W#* ^Jg«lT £ 
< 0 Z\<Dtz!t>, ffife<DCOY Y4fc«4ADD#*»cov^ 

S 0 (ccoj: a &S£K*o*g;* 0 >f > ? <DMm&ftt>ti 
X^&Ztfrb, 03 con- KHiOttJRa^Sttrv^ 

So ) 

70 [0 0 3 6] 3. #»WH:, et<Ot»Of-^7r^f 

So y r 4 Mz&jctttitttLxy^&o ##*i4, a 

lf-y b*»-frS*LTV^-6C fc^fe^ 2 8. tft^*>. 2 5 
6^)*j&Rr**jt***l^-< bt^StlSo Tt-^tX 

W"C(4> ^Ji~V7T4)l'<D^tR^&mtX$>&o i 

[0 0 3 7] 4. *f§^(4, WfiltStLTV^/^-v g > 

C9-Ctt&v^ 0 ^n^A^Hf*/<-y a >(4. 

/^-v* 3 >^»:Sr|Bflfr40'C»4ar < . ADDJsitKC 
OP Y^«rfflv>r— ffi3ftc|a«f 4ifc**t?S4 0 - 

4 o 

5. ft% ? tLl) 7 7 >f ;K^/<- y a > -t-OWFjftt-* 

i4^v> 0 Mxtf. ^3>lli, ^ya>2*«I 
7C"e* So 

[0 0 3 8] ftflOKB 
T— 9 y y 4 ;W4. 

^ D ^K^^i4i"^TO?|fi : ^^>^^-^±^*3V^ 
T. K4. ii«> fiiW^EVfiOf-? 

X o ^/nM h (7)3&OT4^ -f > ^ «=e 1; <djz y b tci-s 
50 So y-xn>iia-^ (SJiRfflwt»«) ±x 
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i±> T—9<0 2 oO/^-y 3 >T'W/^y3 > 1 jo J: 
^-ya > 2 # ? Jtgc£tlT. 3 > 1 i^-y'g 

10039] ja?$yi|Ht£j g - zii > g fc - t-v 

^\ i"**?*^ COPYfi^CfADDOifeWiJ:!)** 
StLTV** 0 /*-v3 >2<0«7G*W\ COPY^C 

> 1^ Ta b c dab cda bed efghj 

>f;K?)MSr^Lrv^ < 
^^^SrjfALtv^) o > 2 ii, Ta b c 

dxy x y x y x y bedefj <D$k TfltZ X 

6. ;<-yg >2 0S${il 7 i4otv»4 0 0 2^ 
StLTv>4JE3gjftaflMRt»li. a > 1 ^ 

3 > 2 ^m&L-m-t^ ^^Kfcftft^^^stt-cv* 

frt, /s--^ 3 > 2 OfiKi^-ya > 1 <Og?*^- 

&^«fl!#O*H<0^MU 2 0 t Ltn- KftStt 
fcyt- v 3 > 2 (7)fii 4*^6 ' h £ n kf— f & C 
OPY^t*So 

[0 0 4 0] H 3 "CWu — y 3 >comx^f t> 

*t*^«g*»^StLTV»* 0 lfrBT^ ^Sfc I~nJ £ 

3 >2co?aftf4:-B TcJ *o»c«j&-*-*o 3tfim 

B-e*Ti"*^- o 4frB"CI±, lire 
a d i n s t () SrPfVffl Lt^Sri^o 7fri 
T?MU Kir e a d s i z e () SrfflV^T 3 bf— * 

-ewt> ^ADD^-eii^f^wtEU 

*m&Shiso 1 0*fB-~l 5frB-Ctt. tt«a^K-CK 
<^JR*9 Srff oT, A-ya > 1 f fctt;<-yg > 2 ^ 

Srfi^o 1 6^8*^1*. yt— 2^3 V2 0aHE0 3lf-ffi 

copy 0 nfta^ T*-r^^^^v (tfci±^'f». 

PIS:"C^)^o L#*L> readinst () ^ read 
size () ^ readpos () , ^iffr e a dd 



(9) 8-255104 

id 

a t a () Hfttt^ COPYib^^ADD^hf^ 0 
7* ^^ ? ^(7)j:^ ten- KftSttS^fcv^jSKov^T 

[0 0 4 1 ] H3C0^a^^ill(7)^il(caT(i^Tc^^ 

rabedj 0 4/M bintr—t^o fgzl* x y ^t? 
(4, TxyJ 02 T*-^/^>f bSriiiM-r&o 

•/-ett^ (o*&ft*"ca»fcj: f) 2 0 t tra- Kft 

Tx yj (D2AMb L*nlf-K«fflt»*ftv^i:* 

;t-yg > 2 C9«:#J<9 6 hT**>4 [abedx 
yj a*a«5iifc«ltt*6o L*U 7*- 

^f7 7°m 3 > 1 Oftf 9^?> [bede 

fj h^atf-Sttio 

[0 0 4 2] a±tr\ COP Yi3 it^ADD^^a- 

4$tLtLtf^ ±|BO readinst ()> reads 
ize () , fiitf readpos () WtBtt^ 

0 : ADD^ 

1, 2, 3 : QUICK*irr>^fit«:ff9C0 
PY^ 

4 : SELF t KftS*Lfctt1t*fl£^ COP 

5 : HERE <hoHE<h Lt a - KfbS ftfcfMtftfH 
COP 

6, 7, 8, 9 : RECENT*t7ya*?)3-K 
40 fb$tt7tffiS*#^ COPYH 

QUICK^tyyatt, 6 8 (3 x 3 5 6 ) 

OEy0t?*4o ^OE9llO#iBIIHctt^ Tp modu 
lo 7 6 8J jiW^oJIMifcfto-cv^J:^^ «rfc 
&COP Y^^Of4SO<fip^StLTV^ 0 ^O^f-v 
yyali, #COPY^ (3-7*4 > ffi* 

f*. MSfStt^o ^^fT^K 2. i fc(4 3 OCOP Y^ 

-g-tl-^tlO. 2 5 6. * fctt5 1 2 iwJJD^Sttft 
50 tttL(f*?>4^0-2 5 5 0f^t^/^ h^OlS 
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[0 0 4 3] H^4OC0PYHl^ -a^^H h 

5(OCOPY^I±, — lO/M h <h LTn- KffcStl 
fentT-telttiftttfiMii^llSr^LTV^o RECE 

(7, 8. 9) OCOPY^Ii, v^ojgsu 
(^-tL-ptu 2, 3. 4) i:MJ£>ltv^ 0 Mae- 

[0 0 4 4] ^^7'l-90ADD#ti5J;^COPY 

£*L&e? h# ? 0T**>*U£, #**MX{4, h?fl 
tLta-KftSiiio J: ? ^n-r*^ >tfjjfe<0 

LT^^o ADD ^(7) f - ^ t 4 ilT t * *K 

v-yt^Ut, ±IB^*ifett*WC**o ft#J<0 4 
tf y ht?*4 1 0- 1 5C0it«±, iO± 9 ftSffrSttfc 

B0 4 If y bO«*0O2 If y HwJ: i^N ADD^<7)f 
<fX*=r- KffcU 5^*) <0 2 kf y He J: COP 
£>*>f Xfca- Kft+io M®<D4 \£y Y<D 1 0 

1 0 : SELF^LT3-Kft:$^^nt 0 -f5:«^# 
^V-y^tUtADD/COPY^ 
1 1 ! HERE tcomt LTn- KffcS frfcn t?-f£ 
■ ttt^-ySft^ADD/COPY** 
12. 13. 14. 15: RECENT^tr/a* 
fen - KftStLfcae-ttHtff^^-ySttfcADD 
/COPY^t 
[0045] |4I±> H2 OSSJgaaflMR-C** 4 o<7) 

^\ £*U±, /t>f Mc ± U ADD^n- KftStLT 

v^ittf Ltv^o RC/M Y<D'k<V4< V? 

ii, ADD^Ot^fX#2 t*S u t i^Ltv^o 

tV^o 3oOCOPY^Ii, I^T. SELF^^f 



(10) #^¥8- 2 5 5 1 0 4 

[0 0 4 6] — Hc-fc^ > KOffiatt^ 
EI5I±. ✓ v a >2 *v^<o^(7)-t^> > Me^ttl 
U COPYHfiiVADD^tUa-Kftt* 

[0 0 4 7] 05^)l!fBm **7—r^TS:4DJH 

fRjt teSHMa-c* ^ . r 3 > tr ^ - 9 r )\> * u x a ois: 

ftt£M7f (The Design and Analy 
20 sis of Computer Algorithm 
s) J (A. Ah o. J. Hopcrof t, StV 
J. Ullraanf, 1 9 7 4$, Addison -W 
e s 1 e y«Wf) (111-112 JC) fciTOr'-** 

s*Lfcfi«a*ia«tsixrv^&o -ofiect, i n 

s e r t () HioTif A^tt. fS^f-^-t^ 
^ > h s e a r c 

h () Uilfextend () tM£ffl$ti4<, 2ff 
30 iO f 3tfB'Ctt> process () fcllftflfl 

U v 3 > 1 & J: ZF/t- v a > 2 L 
TSETK#A-f*o ^<-^a>2^jB«(t>Ktt^ COP 
Y^frU J: tFA D D^^cOft* ff *>*t4 o 
[0 0 4 9] 4-4 5fl B"Cii. *$c£ process 
0 *S«1-^o 5fflt6ffitlt TnJ ^ 

TmJ a > 1 iScttF^atpO/^-v a 

fiS TcJ toi:»»ftt*o 8^fg-e^±^ addM 

4o 1 1 -4 2tT Blf^/^va >SrSLa-r* 
p<>f VA/-!/«rJglS-r*o 12-18^8^(4, c^fe 

?*r*>y*mt't2>o i 2ff B-enftFtustLfc^jR 

^search () tCj: S$ 1 e n+ 1 <D— Wt^k 
m-f&o iOfai-Cli, f£gc + 1 e n- (MI N- 
1) rt»fc*&£*MI N/<>f hitTO- SfcLTV^fi« 
t«*«fc*^-i:U«ffltJo ^CtC, Ts e 
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-6-U — ib5 s c#»f> c + 1 e n+ 1 $-Q(T>-t<<X*1l 

[0 0 5 0] .K049&— SbWfttHSft**:-. 1 6ffl 
TPft>'aj$tt^:#.^# extend () K4 I), Til. 

/-iitft<m*tc-ii:S:M*-r^o l Aisixfi 5 ffl 

19, $f.(:ft^-tittHt^o 1 9£40 f 2 6=rrlT* 
(4, ifficD— IcLtv^weic SrJSTiCjf A-T^c s 
e q*^<- v a > 1 <75*§£\ J¥A$tl&l££;Mit4 c t?* 
19 , ^tU^Oit^, c + M-v* 3 > 1 coft£ (iTiE 
Lfc^'-v 3 > 2<93-f^f > T'iiLW.'nWfa) X~3b2, 0 

insert (T, seq, p, H*) t?(±, 
-t Lt^'-ya > s e q WffiS p#"b#n£&MI N-^ 

wfA-r&o 

[0051] 2 0 43 4 ^2 lffim %^MX°%>ti 
(i\ fftaddJc KKSU fi^-tLtv^^wf 
-?<F>*.7*y hV®]&X&2,ZtZm-ro 2 5frST? 
(4, Ma^-y'w^^^iEL^ff^ tzibiiZ^ m&ZW: 
Z lfzimJ]KmW}2*tZ>° 2 7 ££0*2 8^fS«±. * 
ft<75-|&:-tr^ > h^^mi-^^^ffi^-t^o 2 8 £ 
±0*2 O^TiTii, fSlwr i t e i n s t () £Pf 
^fttLT, ^LfcgiB^^^oT, C0PYiSHH3 4lF 

If, writeinst 0 ^0**00 2 

£!9> ADD^f-^^Sit^. *-<7)2o<0§| 

#i£-??f4, COP ^ ? igit'So :<9f 

m^vftmimw-te^-?, ;;tttpmt^. 3 

0- 3 6lfl-CJ±, — WtLtzr*-9*:r* > b<0*JltC 
Jb-SMIN-loefiSr^Tl-JfX-t&o 3 7*5-ttF3 
8ffl-e«i> -StLfc*50^Jtc***nU add 
Sr- 1 fcV-fcv h-t^o 40^±^4 lfrSTIi, ftl 

4 3 43 419*4 4^1 "e(4. /<-va >2#»e>, — ifc 

[0 0 5 2] 0 6(4, STlC^g^JfA-f-S^iS:^ 

Ts e qj ^IJOMIN/^ ht'*4it^Lt^„ 
3=ffi-C(4, 3-K-fb?*tfefi:ll«:ft«-r*o 4tflt 
(4, (key, p o s ) <£>S.£*T Kjf A1" * o 0 7 
(4, -f^SftSfSI^^LTV^o 3 434lF4ff 

1- C14, ISfgt^-3TV^-f<0ftJ«*I<0MI 

I'M h*f&ft-r*o 5-1 9frBTH\ ■flrtU-C**t 
(4\ -StftS«>3ffi«*«ff-*-*o i<0»^l4, ffoftSft 

2> 0 H4, 1 7fflt?ltffSii.4 0 iO*S**» 
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*-e£*U4\ 1 8tfl(wi3V»r, search () K4 

(9-aoP^f£B^»£ft£ 0 2 0fflt?«±, r- 

1J riSI£P£tt, Tl e nj 4<9 fc*V»— Sc*»*v»Ct 

[0053] H5C01 S^TEl-iS^T search () 
-sOPf tKfn L^f *?*LJfc&, -tOft?#\ HIE, 0 5 
O Tl e nj Oit4i9^^-^< 1 <> lfllfvckiW! 
5>W:ioTV>4 0 B8m extend () 

*^£ttT43i9, ;o#8ii:iot, *r:frfaK-e#£ 

70 fi(tft<-a^ffi«?-tir^o 2 - 1 Off Sftt, 

*BSR-*-4iELv»?||*R5g-r4« 11-1 3fllt?li. tt 

ip-f4o 0 2<7>W::^T(4i6&i:, ±fB«D^(C 4 <9 , 

nc0i^$ttTv>4— aco^^jr-et^o 0 6-e 

(4, *TKJ$ A$tt-S>/^-va > 1 EJ^Vn'-v* s > 2 

[0054] aaffiHgwafb 

(Oio fcr*- ? ii, fSf^<-7 3 > 2 icwt4»£ 
fc«tt*»40K?jfflTirs&-r**o W&W&ry&W&tf 

A D D^Sr&O 4 0 ^^1+4 i t ^tr # 4 » * 1**0 

-?-t^ > f^^< i: ij> ADDT'-rJ'WJISJiLLi: 
*4 4d*^>9*t?. /<-^s> l5&»?>flE3l6ta#?S*L 

^•0 4^ lct?#^tttttf, ADDr'-^{4$f>tC/jN$v» 
50 JjL(fcfc4Mtt-*£ tA s t^„ ^t-*-^(4. 

> h & h <t>t- 9 1 (Tymmmmmmtf thixz>o m 

x.14*, 0 2<7>|W|CADDifc"$-£fflv>-c, A-yaVlO 
2f-?/^h TxyJ (4, 

utr, 2/^> rcdj t nmm^wsmm^t 
[0 0 5 5] 7»3~f -r >^o»#, ta**u, 
40 if & e> & v^ 0 «HifcWlfea%o^«;#tttc 4 19 , *>4/^ 

i0 4 9^v*^ ?; ff*?tL4 0 L^L, i^T% #5: 
##\ ^^t?afe 4 t & § ftfc/t- v 3 > 1 <75 n tf- % 
1-t?(CA¥LTv^v^li9, ^m^ttTtf'-^/M 
tW?>*ff)M*#S £ t (4?S*^Prt6(w^4 0 0 7 
(4, iOi l9^^ftOJSv^^S:fflv>T3- Mb^f^ 
tt^04 O^ttgLTv^o itttr, ADD^^i4fi 
112 Sr^TLTV^r t\zt£%> e T-Z^-i b TxJ 434 
50 0? TyJ (4, -?-*L-P*L, TcJ &tXT TdJ tSMtilfl^ 
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KL4v«0, #<Oft»4ij;oq(E3E*|faifc*n!r* 

[0 1 1 #f&9irt*3 > if a - ^ W Or*- t'co t 

[Ull A] !Kil6KJ:ij*»lHUJ:o'rfll^5,tL«j|[at 
[0 I B] JJ|«m:i)*»WKJ:oTfflv^*L4Kat 20 
[01 C] aiauJ:ij*»l|!KJ:orfflv^*L*«at 

[hid] mmzzv^mKx^xm^bti&wM* 

[0 IE] »HiKJ:9*»iJJKJ:oTfflv»fefL4aiait 
?jr£-B<7)ETr£>&o 
[01 F] JRSlcj: ^JfflCtotiv^fLifit 

[BIG] SIJfcKJ: i)*»WKJ:oTfflv*q>fL*lKat 20 

[01H] SR*»cJ: ij*»WKJ:oTfflv^ftft«at 
^ti(7)Ht:^l)o 

[01 I] HIiiUJ:iJ*»WUJ:oTfflv^*L*«at 
^i~0(7> I -eafe&o 

[0i j] *»«o«^«[KH^*3iw*3^-iaoj 

[0 2] f - ^ 4r 7 h O 2 oo;<- y a > W i i O/t- 
v a > <0Jt:fr £ t> d — -fit)/*- V b y Kg2M1r2> fztixn 

—Mo^^m-tmx^^o 30 
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[0 2 A] 0 3 tc^S*L-Cv*4^K#o|fcf^*r^"i-BI<0 
A"C&& 0 

[02 b] 03 ^mztix\<*&^m&<vmttmirm<D 

B-e*& 0 

[02 C] 03 K^StLTV»*#«|!*OttftS:^'rigo 
C "C 3b o 

[0 2 D] H3 ^5*LTV»&^|*So»ftSf^ia^ 

[02 e] 03 »c»s*L-cv>a#«*o»ftft3Si-iao 
e t? <fc -i) o 

[02 F] BI5U^S*trv>-6^|fcS<73»ftS:^"fBlO 

F-e** 0 

[0 2 G] 0 5 ^$ittv^ffii^»ft^^fi(7) 

g-c*& 0 

[02 H] 0 5 ^$tLTV^#^#60t!;f^S:^f 0O 

[03] MUcwmK£&&^t^m%x$>z>o 

[0 4] H2 0*^«r||HHi3-KfttfctO-C**o 

[0 5] 3-KffcO*«**3p-rB"C**o 

[0 6] H5"^fflS*LfcINSERT*jRS*^-ria 

[07] H5tM(efliStL3bSEARCH#j|*§Sr^-tB 

[08] H5"C«iSftfcEXTEND?*l!*tStH 

[0 9] B2 Kffl^StLfc/**-^ a > 1 fiiffM-ya 
> 2 (7)f-^ Ojf Affi* Sr^Bt** 2> 0 
[010] 04(7)3- Kft * *Lfc#^o««fiW36»#li 
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Tue liug 30 09 i 21: 37 1994 

1 Pcr o a a r l nc. s ag , x xx ■ corct /Vgryghnnrt? ^kT>y/snftm>r ft / a rc7Iib>vd R - » , rv ^LTTir , 

1» "tifndel _VDELTA_H 

2i •define JVDET.TAJI 1 

3; 

4< «ifnd«f KPV__ 

S; ttdefina xpv i 

6; 

7: «i.ljldtf STD^C 

9 1 «i«d#f __STOC 

9 s tdetine 0TCL.C 1 

10 • 

U: «if cplueplus 

12: ««Ufin« STO_C 1 

13 r ttalao 

14 j Ode fin* SXD_C o 

IS: #endi< /•__cpiuaplu»*/ 

16 r HendiC /• STOd */ 

17 i icndif /• STD_C*/ 

ifl i 

19 t ftfnd«J „BEGI!fJBXTHRSB_ 

20/ #if cpluapluB 

21 j *d«£ina _BB01N_EXTERWB_ axtera "C" { 

22: •define _ENE_BXTERMa_ ] 

23 : falae 

21 : adeflna _BE»IK_?JCTERN8_ 

25 j •define ^END_EXlERN6_ 

2fii •andif 

27* ff«ndif /»_BEGIN_Z3tttRNa^-/ 

ae: 

29: »ifadaf _AJ«_ 

30 i »if STD_C 

31: •daflna M XItG.(X) x 

33: »•!■• 

33i »d«rine _MG_[XJ {) 

31 i »end±f 

35 r londlf /*_ARG_V 

3Bi 

37: llfnd«f YOld.t 

38: »tf JTD_C 

39 1 Idafina Voi^Ut void 
40: 

41: Idafltta Yoid_t flhll 

43: landif 

43: ftendir /»Void_t«/ 
44: 

45: filndaf NIL 

46: idafin* NIL(typa) (<typa)Q} 

47; iondlf /•HILV 

«9i ••ndltf /* X£ f V^_*/ 

SO*. 

51: /* ua«r-auppli«d function* to da io •/ 

52 * typadaf atwgt _vddi«o_« vddiacutr 

53* typadaf i«t(-» vdlo-f )J«*_UiKt, Void_t*, int, long, vddiac_t* ) > * 

54 1 a true t _vddiao_a 

95 1 ( Vdio_f rwadfi /* to raid data */ 

5ft Vdio_f vx±t*t} /• to wrlta data */ 

S7i long window; /• window im if any V 

58s )f 
39: 

TUB Aug 30.g9i21:37 199* 

60 1 /* typaa that oan ba givan to the 10 Junction* •/ 

61: adaflsaa vp_$OGHCE 1 /* io on the aourc« data */ 

62: adafin* YD..TM.CET 3 /• io en th« targ-t data «/ 

63 1 #deJina VDjiEMA 3 /» io on the delta data */ 

64 ; 

65: /* magic haader fox* da It a output */ 

56: adaflna VRJflAGIC "vdOl" 

S7» 

69 I _»EGIN_EXT£RN9_ 

69: extaxn long vddalta j»g.{ <void_fc*, long, Void_tv long. Vddiae^t*)); 

IV' *J5! r l,i ong "dupdata _ARG_((Void_tv long. Void_t«, long, vddiac_r* 1 ; 
72; 

73: iendif /*„VDELTA_H»/ 
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I ?fiCflyg l nM . *nrv ntr romf /n/g t Tghan/g7ABw/Boftv»r*ya«fl/iih/vd«>i> fll ^,i ^ } L 

1: »ifndef __V&ELHDH_H 

2i »defin* _VDELHDFUH i 

3t 

4» Uncluda "vdelta.h" 

S; 

6; iif _STD__C 

7 : I include <e rdda f . J» 

9t linclud» <eys/typee , h> 

10; «cadi£ 

11: 

13 1 fflfdef DEBUG 

13; _8Ecl«_tDtTHaiJa„ 

14: extern int aboctO? 

15 1 _EHD_SXTEaNS_ 

16: «d»fins MflXnxep) |(p) 7 0 i «i»rt{) ) 

l?i idefine DBTOTALffc, v> (<fcj +<• {V)j 

18: fdtfme DBMAX(ra,v> (<m) - <m) > (V) ? <m) : (v> 3 

19 1 #«*!» 

30 1 ftdafine ASSERT £p) 

31; #d*fine X>BTDTAL( t , v > 

33 « *daflrta QBMA*cm,v> 

23 1 tendif 
34: 

39 1 /* »hoi:t-h*nd natation* */ 

26i fdefin* rag xeglater 

37 1 tdefine uchax unsigned char 

aa» adafine uint usnignad int 

39 1 •define ulong unalgned long 

10i 

31i /* dafault window alie - choaan to »uit mailDc(j a van on 16 -bit machine* . ■/ 

33. ttdafina KASCXH* ( <int> ( ( <u±m:)-0) » 1) ) 

33 1 •darine WunflHDOM Hint) ( C{ulet) -0) » 3n 

34 J idafine DPLrmiTOOH (HAXHXJJDOW c- (l«14j 7 (1«14 ] > (1«16) J 

35: *dafine HEAD£fc(w) |(v)/4] 

34: 

3?i •define M_min 4 /• rain number of bytea to match */ 

38? 

39: /♦ Tha hash function la at0]*alpb*~3 t a[ll •alpha** + -.m*alpha + a[3] */ 

40 1 # da-fine AIOTA 23 

41: iif 0 

42* •define Al(x,t> <ALPHA*<x)) 

43i #d»fine A2(X,t> < ALPHA* ALPHA* {*> > 

44 l »darina A3(X,t) (ALPHA* ALPHA* ALPHA* {X > ) 

45: »•!*• /* fut wltlplication using ahiftatadda ■/ 

4fit •darine Al(X,tj ({t (t * (t«5U ) 

47: "tdafflne A3(*,t) (<t - {*))< {t + |t««) * (t«10)) ) 

4B; adefine A3{x,t) (<t - (X ) ) , (t * |t«3) •* < <t+< fc«4 ) )«fi ) * ( {t+{r«» j )«11) 

49t *andif 

SO; adafina HINIT{h,a,t) c<h - A3i»[0J,t)), \h +- A?<« uj ,t> ) , <h *• Al]e[2J .-=>+af 11) 

sii ttdaflne rhsxic h, a , t) ((h — A*{a(-i] ,*)) , (h - Ai(ttrt) + a[3]> ) 
S3f 

53» »defina EqnAi.{a,t) (<•)[<> J — <t][0] t* (a) [13 — («)UJ u \ 

S*» (a) (21 — (t)[2] fib (a) [33 — CO {31 ) 

55s 

S61 /* Every lnatructien will a tart with a control byte. 

57: For portability, only 8 falta at tna bye* aza ueed. 
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The aita are used as followa] 

1111 esse 
ssss: size of data involved, 
iliii thii defines 16 instruction types: 
o: «n ADD instruction. 

1,2,3; copy with K_£UICX addro**trtg scheme . 
4.5. COP* with k_sexf,x_ri:m: ^draining schemes. 
6,7,B,9i C0*Y -rith X_EECEHT addressing schema. 

For the above types, est a if not zero codes the aize; 
otherwise, the else ia cadad xti subsequent bytes. 
10,11: merged add/copy with k_sblf, k_hbre addreeiing 
12, 13 , 14 , 15 1 merged ADD/COPY with k_hecent addressing . 

For merged ADD/COPY" instruct ions, asss is divided -.nto "c 9 aa" 
where cc eodie the size of COPY and aa codea the a-.ze of ADD. 



58: 
59: 
50 l 

61: 

63: 
63; 
M: 
65; 
46: 
e7: 
efti 
69: 
70: 
71 j 
73 f 
73: 

74! idafLna VD.BITB 8, /• » hits usable In a byte */ 

75: * ' 

75: 'define fi_BTTS 4 /* hits for the sUi field •/ 

77 j ndsfins IJXTa 4 bit* for the inatruotion type •/ 

79 1 /■» The below maeroa compute the OOdtttg for a COPY eddreaa. 

80: +» Thare are two caches, a "quick' cache of (K__QTYPB»256 ) addressee 

81: ** end a revolving cache of k_rtype "recent" addresses. 

82; ** Piret. we look in -the quiak cache to sas if the •ddrssfl la thore. 

63: ** If so, we use the cache index es the code. 

84 x *• Otherwise, we compute from Q, the current location and 

Mi »» the "recent- cache an address that is cloaaat to the being coded address, 

B6t ** then code the difference. The type ie set accordingly. 

B7j ** 

08 i ** An. invarience ie J»k_HBRQB + k_qtypb - i le- 
ast */ 

90 1 ■ define j;_rtype a /• • of k_recewt types •/ 

91: edefine K^arrPE 3 /» # of k.quick types */ 

32: • define K^HERQE <E_RTYW3) /• # Of types allowing add-=opy */ 

33: edefine X_o.9IE£ <E_qTYPE«VD_arEfi) /• else of K_Q0ICX ceche 

94 ! 

95: tdefina jc.qutck 1 /* ,t«rt of K_«UIcR types •/ 

96: adeflne 3C.SELP (J^QUICK+K„QTYPE) 

97: •define K_KERE <X_flELP+l> 

98 < edefine K_RBCEHT (K^HEBE+lJ /• atart of K^RECENT types ►/ 

99 i 

100 % •deClne K_DDEC&lquick, recent, rhara) /• cache decla in v delta V \ 

101: int C£UickrKjQSiaB] 1 int Xeoe&t [K_RTYPE] ; int rherE/»f»/ 

102: id.fina K_TOECL (quick , recent, rhere ) /• cache decla in vdupdate */ \ 

103: long quick (K_QSXZE1 r long recent HL.RTVPE] 1 int rhsre/«j-/ 

104 1 •define K_lNI1[qulck P recent, rhere) \ 
10 5 1 C quick Crhara-0] - {t«7j; \ 

lost wiuiet (rhere 1) < K..0SXBE) quicxrrhere] - rhere + <l«7)j \ 

107: recent Crhare-0] - (1«8); \ 

10ft: while( tirhene X) < k_rtype> reoent [rhere] - <rhe*ei-l)*<l«a> 1 \ 

103 1 } 

110: 4 define E_uP DATE (quick, recent, rhere, copy} \ 
lilt { quick[copy«E_QS3EE] - copy; \ 

113 1 if < (rhere *«■ lj >- k_iwypE) rhere - 0; recent [rhere) - copy; \ 

113 1 > 
114 1 

115t 4define VD„13CaPY(k> <(k) > 0 aa <kf < (K^RBcEKT^RTYPE) j 

11s, *deflne x_l5KraoE(k) <<Jc> >- <k_reccjjt+i_rtype: > 

117: 
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110 i Jdefine A_3IEE < (2«S_Btr5)-l> /» mix local ADD Biz* ■/ 

119 1 ^define A_I3X.0CAl<a) <(a> <- A__S12S } /* can be coded iccaliy • / 

130! »defino A_lPTrr<a> (■) /» coded local value -/ 

121i idafine A_yuii{a> <{«) • (A_size+1] ] /* coded nornal value •/ 
122: 

123 : »deficie A_ISHBRBti) ((L> & A_SI2E] /» locally coded *iz« V 

124; #d*rui* A_LQST(1) id) ■' A_SX2E) 

125: fdefine ((a) + <A_SIZE+1] ) 
136j 

137* ^define C^SISB ( (l«S_BirS)+fO!lN-2l /* wax local COPY size */ 
'define CiaLOCAI. < • ) ((»> «- c.size > /• can be coded lacelly »/ 

129 1 * da fine C_LPUT(e| <{•) - (XJ1IN-1) ) /* coded local value 

130: "define C_PUT (« > ([») - (C_SI2E*1] ) /* coded normal value 
131< 

132t tdafine c„29»sxs(l) <ct) fc ( (l«s_OXXS)-m /* «iae wea codad local */ 

133i frdefine C_LGl!T(i) <(<i) & ( (l«fl_BITfl J -1 > > - <HJKI»-1> ] 

134« Ida fine C_CET[e> ([A) + <C_aiZE+l) ) 

135« 

136 1 adefine x_pi:TiJe> < (1c) « s.BtTS) 

137; < define KJiZTii.) <(i) » 9_»IT9) 
138 1 

139 i /• coding merged ADD/COPY instructions */ 

140: «def int A_MKY 2 /• bite for tiny ADD »/ 

141: •define A_TIKYSIZB {1«A_TINY) /* mix tiny ADD aize »/ 

14 2 1 adafijna A_ISTENY[«) (<a) <- AJTINYSIZE ) 

143i fdefina A_TPOT<e) {(«> - 1) 

l«4t f define A^. TGET< i ) {{(i) s (A_TIHYflTZE- 1) ) + 1) 
145: 

14fit idefine C_TIXY a /* bita for tiny COPY v 

147i fdafine C_T13TYaiBE (<1«C_TINY> - HJHIN-1J /* max tiny COPY aire -/ 

146; #defiao c_iaTiNY{a) (U) <« c_tinysizei 

149: idefine C_TPOT<a> <{<»J - HJtlS) « A^TINY) 

150: •define C_T0K(i> <(((i) » A_TIS»Y> 4 ( ( 1«C_TIHY) -1) J t K_MIS } 
151. 

152t « define R^rPUTtk) < { (Jcj+K^MEBCE) « 3_8IT9> 
153: 

15*i Udefine MZKCPx (to, from, n) \ 

155 i awitch(n) \ 
lSfi» 
157: 

1581 . .... 

159: caea 6 : *to-H- - •frott+t; \ 

ISO: case 5 : *to++ - •frowM-; \ 

161: caee 4 t «tott - *frcmti-? \ 

16 2 1 case 3 i *tcH- • *fronw-*j \ 
16 3 1 caee 2 i *ta++ - *from*^f \ 
164s case 1 » -tO"^ - *from+-t-: \ 
If 5 1 oaee 0 i break; S. 

166; } 
167: 

168: /• Selow here ta coda for * buffered l/Q anbayafeem to speed up I/D •/ 

169. ideline J„9KtPT 7 

170i ■define I_M0»E (1«I_SK2PT> /* contL-aation bit 

17li id«fina i_code(r.) { <uchar) ( (n) A( i_more-ij > > /» get lowjr bita •/ 

17 2i 

17 3 1 /« atxueture to do buffered 10 •/ 

174: typadaf atruct _vdio_i 

17 S: { ucbar* next; 

17 6 1 uetvax"* endb; 

177: Vddlacjt* disc; 



do£tno MiKCPY{to,trom,n) \ 
awitcb(n) \ 

t default! menu3py((Vold_t*)to f (Vold_t» Ifxora, <«iBta^t)n)j 
to +- n; from *- n; breek; \ 
case 7 : -to++ « •from**? \ 
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178 « long here; 

179 i ' uohar buf[1034]; 

180 i } Vdio_t; 

181: 

laai (define READP(loj [ (io) ->diae->readf ) 

1S3: (define WRITEP(io> < ( io) ->diac->writef ) 

154 i Tdefine BOF(io) <{l©)->buf> 

1B5: #deline B0T8X2E(iDi sireof < Ci©)->buf > 

185: (define NZKKiis) ( (io) ->nexfc) 

lB7r (define ENDB(io) ( < io) ->endb) 

IBB.- 'define Disc(io) { < i<?) ->di«c> 

189 1 ^define mere (io) <U©)->here> 

I90i •define RrNIT[io, disc) (U©>->endb -• uio>">next - ( io ) ->buf ) , \ 

191 J (io>->here - 0, £i©)->diac - (disc) ) 

192t (define WINXT(io,dlan) ((lo)«>endb - <(io>»>next- (io)-»nu£) + BUFSlZE<io> , \ 

i«s (io>->her* - o, (±o>->di»e - (disc) ) 

194i (define REMAI5T(io ) { OJDB ( lo ) - KDCT(tO)) 

19 5 1 »define VDPUTC(io,C) HftEMAXV<io) 0 f | <*_vdflabuf )<10J > 0] ? \ 

1S * { (int) <*(i©) ->nexcT*> - (c|) : -1 j 

197» (define VDCETC(lC) (<RMTK<l0) > 0 || <«_Vdfilbuf J <io] > Oj ? \ 

198« (int} (*<it>) ->next+-j : -1 ) 

199 5 

200: typadef atrunt _vdbuflo_a 

301: ( iat(* vdfilbuf)_ARG_((Vdie_t«)); 

202 : t nt < * vdf labuf J _A*jG_ ( [ Vdio_t« ) ) ; 

203 : ul©n?( * vdgetu >.JUtC_[ < Vdio^t* , ulong) ) r 

204 : int [* vdputu >_ARG_( <Vdio_t* , ulong) ] ; 

203 i int<* vdread> - ARa_<(Vdio_t*. ueher*, int))j 

30«! latf* vdvrite)_ARO_((Vdio_t*, uchar*, int; > , 

2Q7, ) Vdbufio_t, 

308: (define _VdfUb«f _Vdbll£i© . vdf ilbuf 

209: (define _vfiflobu£ _Vdbuf lo . vdf labuf 

210i edefine _vd«etu _Vdbu<io. vdgatu 

211: (define ..vdputu _Vdbufio. vdputu 

212: (define _Vdrsad _Vdbuf lo. vdr?c.d 

2i3t adaeine _Vdvrite „Vdbuf io.vdwrite 

214: 

315 1 _BEGIN_EXTERJfS_ 

216: extern Vdbuflo.t ..vdbufio; 

217: extern V©ld_t* roewapy _arg_( < v©id_t* , coast void_t*, siae_t))t 

219: extern V© IdLt* mIIoc _ARG_ ( ( a ite_t ) ) ; 

219: extern void free _ARC_UVoj.d_t:»} ) ; 

220: _EHD_EXTERNS_ 

321: 

223: (ftlidif /'■_VDBLHDF 4 _U*/ 

Wed Sep 26 38:36:11 1994 

I -aaxesxine . ion ■ nt*. ■ cowl /n/otvnhnn/n7 /kiw/gof tvaya/m-e /i lb yvdei-:a/vrf.i,.i T 

l: ■ include "vdelhdr.h" 
2i 

3« /* Compute e tyen« format ion that takes source data to target data 

4: " 

S: Written by (Kiem- J Phong VO, kpvqxeeaexcb. Att . oon. 5/20/94 

6: */ 

?: 

8 j *ifdef DEBUG 

9: long 3_copy, 3_addj /* anount of input covered by COPY and add */ 

10; long N_eopy, H^edd; • ©1 COSY and ADD instructions «/ 

lis long H.eopy, H_add; /» max alze of a C0P1T or ADD inatructAon -/ 

12 1 long Njnexgej /• • of merged inatiuctiona ./ 

13 i ftendif 
14: 

15t iderina MERBA3XE(a t a,k| ((«) > 0 «,« A_28XlHr|A| tt S 

1<: (C) > 0 6.4 C_ISTINY(C| 6C \ 

17: <x> >- K.SEXF 3 

IB: 

19s typeder etruct jnatoh^a Hateh_tj 

20 t typedef atruct _tabla_a Table_t; 

21: struct _TiatoJ»_8 

22: £ Matoh^t* next j /• linjeed liat ptr V 

23: ); 

24 ; e tract _t»ble_» 

35 1 ( vdio_t ig; /« io atructura */ 

26 i uehar* atd /* aouxce atring */ 

27: lnt fl_pre» 

28 i uahar* tar; /* target string */ 

39 i int tutar? 

30 i K_DDBCI < quick/ recent. zhere > i /* addraas eaohee »/ 

31s Match__t* baasi /« baa* of elemaata */ 

33 1 int aisaj /- alee of haaVi table */ 

33 1 Match_f table » /• hash table •/ 

34: ); 

35 i 

36: /• encode and output delta inatructiana »/ 

37 i <Lf STD^C 

38: atatia vdputinat (Tabla.t* teb. uebar* bees, ucha** here, Katcb_t* m«tcb, lnt n_oopyi 

39 i »elae 

40: atetlc vdpatinst<tibr begs, here, xnatah, n_copy> 

41: xable.t* tab; 

42: uchar* begsi /* ASS data if any »/ 

43: ueha*« her*; /• current location •/ 

44: Metch^t* natch; /► beat matoh if any */ 

45: int n_copy, /* length of match */ 

4fi: «endif 

47: < 

48 1 rog int n_add, i.add, l_capy, Ir.type: 

49 i *ag int n, c.addr/ copy, best, dt 

SO: 

51: n„add - beos ? hare-baga j 0; /■ add oiz« -/ 

53: o_addr - ( here - tab- >tar >+tab->n_arc; /+ currant addreaa »/ 

53: k_type - 0j 
54: 

SS; if (match) /» process the COPY inatruction */ 

36: C /»*/DBTOrAI,(M_COpY,X) , DBT0TAL(«_COpy, n.gppy } j D9KAX<M_Ccpy , n_aopy J : 
37: 

S8t beat - copy - match - tab->basaj 

59 i k-type - R_SELFi 
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60: if(<d « c_«ddr - copy) < best) 

El: { bast - d; 

62 < k_typ« - K_HERE; 

S3; } 

64 » f^r<n - 0j n < k_*txpe; ++n) 

«3: f if{?d - copy - t«b->recenttn1 ) <. 0 II d ?•= beat) 

54: continue ; 

67; beat - dj 

46: k_typo - K_RECENT>m 

69: ] 

70: If {best >• I_KORE «* tab->quickln - cupy%X_Qs:iZSl copy? 

71: ( iorcd • R_QTYPE-1; d > 0; --dj 

72 r if(n >» (d«VD_BITS> ) 

73 i break; 

74; beat - n ■ < d«VD_Hxrs > ; /--/A9seftT(be»t < U«VD_BII > S) ) j 

75: k-typ* • K_0UICK*d: 

76: ) 
77 I 

78: /*-/ASSERT<baat 0) j 

79: /*VAaSERT<C>etyp*TK_Ml»fl5j C <l«I_BrTS> ); 
80: 

Bis /* update addraaa eaehea */ 

61i K_CPDA333(fcab->quick, tab"->racent, tab- >rha?a , copy) ; 
93; 

94 i /* amm. if mar a able to laet ADD instruction */ . 

95 1 i*{KERaABLE(n w *dd,n_aOpy.k_typa) ) 

86; { /••/DBTO»r(tU!Jer?e,l); 

8 7 : l_*dd » K_TPDT ( k_typ e j : a_t*VT < n_add ) | c^T put ( iv_copy } , 
99 1 else 

90 1 { i-«opy ■ X-TO«{k_typej j 

91s if<C_ISLOCAI.<n_CDpy) ) 

9 2 : L_copy I ■ c_lpot ( n_oopy ) i 
93r ] 

94 1 ] 
95: 

94: if(n_add > 0j 

97: { /••/DBIWMlL<S_add,l), DBTOTM, < S_add , a_add ) j DBMAXtH_add,ll_add} ; 
99: 

99 1 if MOTRGABLE<n_add,nL_capy,k_fcypa) > 
100 1 i_add • X_ISLoCAL(n^add) 7 A_LPUT<n_add] ! 0; 

101: 

10 3 1 if (VT2PCJTC ( { Vd±a_t * ) tab , i_add ) < 0 ) 

103: ratuxa -1; 

104: Itt tA_ISL0CAL(l^*ddJ ftfi 

105; <*_Vdp«tu) ( (Vdio_f)*«br {uloag) A_PUTftu«dd>» < 0 ) 

106: return -l) 

107: i£C{*-Vdvrit»|((Vdio_t")tab, besa, o_add> < 0 j 
108 » raturn -1* 

109: ' } 
110 t 

lilt ifftn_eopy > Oj 

112: { If ( ittERGABLBin__add, n^copy , fc_type> it VDPtJTC( (vaio^f) tab, i_copyj < 0 
> 

113: 
114 1 

HSr if < iC_XSLOCAHn_copyj fit 

llfii c*_Vdputa) {<vdio M t*>tab, (ulonajc.PUTfn^copyn < 0 ) 

117: xiturn -1j 

119: 
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n*>T*frri 7rt(Va.tt.com1 /nygrvphon/aT/kuv/SQf tLWarH/Hrc/lib/vd^lta/v^^-, 

118: Lf<k_type >- K_QUICK le_typa < s K_Qtf ICK+K^QTYPE) > 

130s ( if (VDPUTC(<Vdlo_t«|ta/D, mchu)beit} < 0 ) 

121? raturn -1» 

122, ) 
123i «I*e 

121: t lf( (»_Vdputu)< <Vdio_t*)t«b, <ulong>bBflt) <0 | 

125; return -1; 

126 : ] 
127 1 J 
12Bj als* 

129 1 { if ( (*_Vdtlabuf )<<Ydio_tMt«b| c 0) 

130s return -If 

131; } 
132i 

13 3 J return 0; 
134: ) 

135: 
136t 

137t /* Fold a atring V 
13 Bi fif 3TD_C 

139 1 afeatic vdfold<Table_t* tab, int output) 
140; #•!•» 

141: a tat to vdfpld(tob r output) 

142: Table_t* tab; 

141: int output j 

144 i 4endif 

145: ( 

14 6: ra? uloag key, nj 

147: rag uchar **, *am, »enda, -head** 

146: rag Mfcteh_C *m, *li«t, *curm, •bftAtft; 

14 9 » reg uchar »add, »*ndfold> 

ISO: rag 1st: ha ad, Ian, auuec ■ tab->n_«rc; 

151: rag int aiie - tab->alze; 

1S3: rag uchar *«re - tab->ero r - tar - tab->t«rj 

153: rag Hat.nh._t *baa« - tab->baaa, "tahla - tab->tahlo; 

154: 

155; if<JO«tput) 

156: { if<tab->u_arc < K_HIR> 

157 i return Oj 

158 t endfold - (a - arc) + tab->iusrpj 

15 9 • cum - base; 

160: ) 
161: alas 

162 1 ( endfold ■ (a - tarj +• tab->n_tar? 

163: curm - baaa+ruarc: 

164; if<tab->n_t«r < MJOiT) 

l«5i raturn vdp«til»t<tab,a f endfold, NlLlMatch_t* > ,0) ; 

164: 1 

167: 

168 i add ■ Wir.(uchar* ) ; 
159: beatm. - NIL<Hatch_t»> \ 
170 t Ian - HJ4T5T-1; 
171> HINrT<koy f a,n> ; 
173: tOT{ tf ) 

173 r i fort;?) /• aaaroh far the Langoat match •/ 

174: { If £ l<m - tablBCkey&aLBo] J ) 

175 t goto endaearch; 

17«: Hat - m - ra->aaxt: /• haad of liat */ 

177 r 

178 r if(baata) /* *klp evar p*»t al amenta »/ 
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197: 



peregr i ne .loo. a tt. com t/Ti/cT-nahot^ „ 

179s ( fQKOH 

180: C if [m baotta+len) 

181: br«»k; 

182: if(<» - m->next) — lia-ei 

18 J 5 goto endaearch: 

184 ! > 

185; } 

ies ; 

18? > head - len - (MJWIN-I); /» headar before the match -/ 

188: heads - s+headj 

189: for(n) 

190 » C t£((ti • m-haee) < n_arc) 

191' { if in < heed) 

193' got© next j 

193 i em - »rc * a; 

194 1 ) 

193: «iee 

iSfit { if((n p_«ro) < heed) 



goto next; 



198 1 wd - car * 

199 1 } 
200 t 

201: /* make a ore that the H_MIH toy tea match -/ 

202: if ( j equal ( he ede , am) j 

203 i goto naxcr 

204: 

205 1 /« taaka »uro thia ia a reel match V 

306: for < am heed, a* - ■; *« < heede; > 

307: if(*am^ j- »aa*+) 

308 1 goto next; 

209 j A* HJJIN; 

210: am +- KJttXN; 

211: endfl • endiold; 

2135 if ((m-baae) < n__are aft <n • («rc+n_»rc) -am; < jenda-a 

) J 

213 t end* » a+ni 

21ft • for(; 11 < fludaj ++gg, —an) 

215i i£[«sm I- *aa) 

216 1 goto extends 

217; goto extend; 

218: 

219: next: if < (a • m->n*xt) — list ) 

220: goto endaaarchi 

221: > 
222: 

223 i extends beeta - m-heed? 

224: n m i» ar 

125: Lea - e»-a; 

226 i if <ea >- endfold) /• already match everything V 

337; goto •ndaa&rch) 

228: 

329 i /• check fcr a -longer match •/ 

330; a« HJHIH-Ij 

331: if < lan n+1) 

232: KNEXT<key,e« , n>i 

233 j elee KIKITjxey, aa . »i> , 

334* ) 

335: 

236': ondaearohi 

237: if(bastm) 
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338 5 C if (output *£ vdputin3C(C«b,ttdd,jr,biatm,ltn) < o> 

235i raturn -1: 

240; 

2*1 /* add * auffieiant number of ■uffi.cei •»/ 

2*2! *nda - o +- Ian) i 

2*3: as - and* - <H_KX*r-l>j 

2*4: if(> eytput) 

345 1 cura m base • <a»»srcj> 

246 1 else eura ■ has* ij_src * (sa-tar) ; 

248: l»n - tt_*fI.M-l, 

249 « add - NIt(uchar*)i 

25° » baatm - MTL {Mateh — c* } j 

251t } 

252; «1b« 

253; { if (J add) 

254 i add = a; 

255: M . «; 

3Sfi: end* - (a +■ 1); /* add on« prefix */ 

257: } 
258 i 

3S9i if (end* > (endfold - (K_MIN-lj > ) 

360 1 end* - andfold - (HJlI»-l)i 
261 1 

352: if<aa < and*} for(n) /* add prexicaa/aurlicaa •/ 

2 S3: C n. • koytaiae; 

264 j If (1 <m - tablaCn) ) j 

2*5 » cuxm->next - curm; 

28«: elac 

3*7 1 i cuxm->aaxt - m->naxt? 

3«Bj ra->twxt - curm; 

269 « } 

270 1 table Cn) • curra-r**: 
271: 

272: if{<a« +- 1) >- and*) 

273: faraakj 

274: HNEXi(K*y,Ba,n)? 

375: } 
27S: 

3 7 ?i if (a > andfold.-K_.HIM) /* too abort to natch */ 

378; I if (iadd) 

279, add - a; 

280, hxmmkf 
281i > 

282: 

281: HNatT(*ay,a.n)i 

2B4 : ) 
285: 

28 fit if (output) /• fluah output */ 

337; ratura vdputinat<tab, add, end* did, jJIL<M*toh_t« > , 0 > j 

288: return 0; 

289s ) 

290: 

291: 

292; tif 3TD_C 

293i long vddolta(Void_fc* arc, long iuirc, Void_t» tar, long n_tar, Vddlac_t* dl«c| 

294 » felac 

295: long wddaltacarc, a_*ro r tax, n_tar, dlac> 

396: V«id_t» arcj /• aourca afcrtng if not OTtt. */ 

297; long n_arcr /• length of aourca data */ 
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1 aa rtqnne , ago . at t . eon I /n/nrvoho n /a? /kov /so f tva r< > / r ib / v dr - - * wade i^a . e 

29ii Void_t* tar; /» target a-crlng if not null ■/ 

299 1 long n_tar; /* length at .argnt data •/ 

300 1 Vddiic_t* diao; /* 10 diacipLine •*/ 

301: fendif 

302: C 

303i reg int size, k, n, window] 

30i: rag long pr 

J 05: Tableau tab; 
305: 

307: iftidiac || ldiac-;»wr±teS 'I 

30fl: ( idi9e->re*df 44 (<n_t*r > 0 &£ icar) || tu_urc > 0 is. i»rc) ) > } 

3Q9i return -1j 

310i 

311: i2(n_tar < 0) 

313» return -1» 

313: if(n_»rc < 0) 

314: n_ara - 0? 
315: 

316; tah.n^.eru - fcdb.n_J:Ar - tab. size - 0: 

317 t tab. tax- - tab. arc - Kit ( uohar* ) j 

318: tab.b&ae - WIL(Katch_t» > , 

319 i tab. table - NZL<Hatoh_jt* ") ? 

320: *JIKI?(*fcab. io.diac] : 

321: 

322: if (disc->window <- 0) 

32 3: window - OriWINMH; 

3 24. alee if (disc-»vindow > KNtNINDOW) 

325: window - MAXWINDOW: 

325: alia window - ( tnt)4iec->windoW7 

227* if (< long.) window > n_tar) 

321 1 window - [int)n_tar; 

321 1 if (iLprfl > 0 a* (long) window > n^aro) 

330: window - (int) n_orcr 

331: 

33 2: /« try to allocate working speca V 
33 3 1 wniie (window > 0> 

3 34 1 { /« spe.ee for the target string •/ 

315; aiea • {n_tor « 0 | | tar J ? 0 : window; 

336: if { i long) a it e > n_t«r} 

337; also - (±nfc)n_ter; 

339; lfcfllze > Q u i (tab. tar - (uehar*>raalloc<oice*flizeof <uchar) ) ) ; 

339 t goto re4uce_vindov; 

340: 

341: /* ip ace for eliding header or aourca etring */ 

342: iftturo <» 0) /» coaapreaeion only V 

34 3: aiza - tOX ? 0 ; HEADER window) , 

344« else /* differencing V 

145: C else - ere ? o : window, 

346: if U long) a ice > n.orej 

347: aiae - (int)n w aroj 

346: > 

349: lf(*±z* > 0 4« fiteb.exo - (uchar- j»alloe{s±xe*stzeof (ucher) j j ) 

350: goto reducB^window; 

351: 

352: /• apaoa for the ha ah tab la a lama nt a »/ 

353 ■ size - window < n_tax ? window : < int ) n_tax- 1 

354 1 if(n__erc <- 0) 

355: aiae +- window < n_tor ? HEAUEH.< window) i 0; 

356: alaa aiaa window < t^irc ? window i <intln_arct 

357; if ( I < tab. baa a - < Kateh-t*)malloc (a ize'aiaeof {Katch_t> ) ) > 
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358 t goto reduce.wlndaw ; 

359 t 

360; /* spaca fox: the hash table '/ 

361: n - slze/2; 

362: dc (fli2» « n)r while((n t- n-l] i= 0); 

363; if (fli«e < 64) 

3*4 i aise ■ 64: 

365: whil«< I (tab. table - (Hatch_f )mallac(aiaa«oi2Bof (Batchy* j) > 3 

36s: ifc<ai*« »- 1) <- 0) 

387 < gota reducs__vindaw: 

3Bfli 

35? « /* AC get here, successful */ 

370 « tab. siaa - aize-1; 

371: break; 
372: 

373 : r«<Succ_vrincJov: 

374: if (tab. tar) 

37 5: { rree((VoidLt*)tab.tar) : 

37 «» tab.ter - flIL<ucfaar*)i 

377, } 

378 1 if (tab. ere) 

379: C xreet(void_f)tab.erc>; 

380i tab.irc - «i l < uchar* ) ; 

351; J 

382i if (cab. baa*) 

381. { free {<vgld_t*> tab. base); 

3S4 1 tab. bass - NIL(Match_t* ) i 

335 « ) 

38€ i iff (window »• 1) <- 0) 

397 i return -1; 

3B8: ) 
309 i 

39Q; /* amount processed V 

391: XI ■ 0; 

392i 

393: /* output magic bytes end sizes */ 

394: ffor<k - 0; YDJUlGIClk] ? k++J 

393: > 

396; if { t*_Vdwrltej<*t«b.ia, {uchsr+^vc^KAcick) i- Jc II 

397: (*„YdputuH*tah.ie, <ulong>n_tar) <» 0 II 

39Bi (•jvdputu) {atob.ie, <ulo«g) n.«re) <* 0 ll 

399: (*_Ydputu) (atab.io, <ulong} window} <- 0 > 

40 0: goto done; 

401: 

4Q2: /* do one window at a time */ 

403 1 while (n < tt_to*> 

*04: £ /• prepare th* source string V 

405: if(n_are 0) /» data compression */ 

406> [ i£(n <- 01 

407. tab.n_aro - o? 



108: 

409: { eiae - H£&DE*C window ) ; 

410; if (tar) 

411: tab. arc - tab. tar * tab.n^ter - eiie; 

413: else rcemcpyc <Void_t*) tab.src, 

413 1 (Void_t*> (tab. car + tab.n_tor - 

414 i aiaa ) t 

415: tah.r^src — size,* 

416; } 

417« } 
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. ■■aarcgria«.zoo-atti.gami /n/arvphpn/o7 /*Twv3nfrw ayg /5» rg /iib>-vd«* - v ,, d rt^..- "" 

418: else /* data differencing */ 

419: C if|a < n_arc) 

420: { if<n+vi n dow > n_erc> 

431* P « n_6ro-window: 

432: ■!«• p - n; 

423. if(src) 

434: tab. are - {uehar-)arc + pj 

4 25: elaa 

42«: [ size - (*diac->read£) [VD_sotfftCE, cab. are, 

*37: window, o, d^scj ; 

I39i if(9ize 1- window) 

4 29 s goto done > 

430; } 

431: J /* elan uae Le»t window */ 

432: 

433 i tab.n_aro » window; 

434 1 } 

435: 

436: /* prepare the target string «/ 

437: ai«e - (n^tar-n) < window ? ( int] <n_t«x-n} r window; 

436: fcab.n_tar • sieer 

*39j if<tar> 

440 s tab. tar - <uebar*)tar + nj 

441: elee 

443: < size - (*di»c->r««df ) iVD_TARGfir, tab. tor, else, (long)n, dlae 

>: 

443; i£(<long)aize I- tab.n_tarj 

444; goto done; 

445: } 
44C. 

447: /- reinitialise table before proceeiing -/ 

44«i for<Jc - tab.oie»r Jc >- 0; --k) 

449: tab. table [k) - NIL(M*tch_t* ) j 

4 SO : x.init { tab , quick r tab . recant, tab . rhere ) t 

451: 

452: ifCtab.n.ara > 0 c& «dfold((.tab r 0) < 0> 

453: goto danaj 

454: if(vdfQld(4*ab,l> < 0} 

455: goto denej 

49 S: 

4S7: n +- size; 

«5ft: 1 

459: 

460: done: 

461: if(ltax b& tab. tar) 

462: Xw((Void -> t*>tab.taxM 

463: if (tab. arc «* ((n_aro <- Q 46 I tar) : . (n_arc > Q &t larc) ) ) 
464: fr*a<(Vold_t*)tab.oro); 
465: if (tab. base) 

466 > freet <void_t* ) tab. base) % 

467 i if (tab. table) 

46 a i free ( (Vold_t»> tab -t able ) ; 

469: 

470: return n; 
471: ) 
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l* »inelude "vdelhdr.h" 

it 

3t 

*» /* Apply the transformation source -> target to reconstruct target 

5: •* Ttie aod* la deaiyciAd to work even if the local machine has 

6; ■« word sise Mtialler than th«t off the machine where the delta 

7s waa confuted. A requirement is that "long" on the local 

8 1 ** machine must be large enough to hold aource and target, sizes. 

?i •* it 1b «lso asaumed that if sr. array i» given, the sise of 

10: *• that array in bytes amat be atorable in an "int". Thia is 

IX: uaed in varloug caat from "long" to "inf. 

12i 

13 s Written by <Klem* > Phong vo, kpv«ra a • arch .att.com, 5/20/»4 

14 1 V 

15: typedef struct .tablets 

15 j c Vdio^t io» /• ia etruature »/ 

17 i uehar* srcj /» iQurc* string •/ 

IS; long rusxcf 

19: uchar- tar; /» target string */ 

20 i long n_tar: 

21: long a_orgr /* start of window in source -/ 

23: long t_osgi /• start of window in target */ 

35 t uchar data [129 ]f /* buffer for data transferring */ 

24 1 char a_alloe; /• 1 If source waa alloaatad V 

25: char t_alloo; /« 1 if target waa allocated */ 

26: ohar eomprene: /* 1 if compressing only */ 

27: K_TOEcX (quick, recent, rhere } ; /* addreae caches */ 

2B: } Table^t; 
29i 

30: atf STD_C 

31: static vdunrold(rrable_t» tab) 

32j eelse 

33 i static vdunfold<tab} 

34 1 Tablet • tabr 

35: •endiff 

36; { 

37: xeg long aiza, copy; 

38: reg int iruit, 3c_type, n 4 rj 

39: reg uehar -tar. *sre, »to, «fr ; 

40: rag long t, c_addr, n_ter, n„»re; 

41 • reg Vdio_£ readf, writaf; 

42: reg Vddiac_t* diaei 

43s 

44: n_tar «• tafa->b_tari 

4 5 : tar * tab-? tar ; 

46: n_arc - tab->n_#rc; 

47« arc - cab->»rcj 
48: 

49: diec - tab->io . disc f 

50: raadf - diao->read£; 

51 i writer - diac->vritaf ; 

32- 

53i for<t - 0, C_addr • n_»rc; t < n_tan ) 

34 : C if(<inat - VDCEXCU v dio^t» Jteb) ) < 0) 

55 : return -1; 

56: fc_type - RJSSTCinat) ; 

S7: 

SB i If < I VD.ISCOPY ( k,type > > 

S9r E if <K_ISHERGB<k_type} ) /• merge/Odd instruction »/ 
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60: »me - A_TG2T(inflt); 

61: aloa if (A_lSHERE(inat) > /• locally coded ADD size v 

$2: aixa ■ A„LGET< inat ) > 

S3 i elQO /* non-local AOE> •/ 

$4, ( If ((size - VDGBTC((Vdio_t«JCab) ) < 0) 

65: return -1; 

66- if (size ><■ I_MORE >C 

67: (alBB - < Lang) (*_vdgetu){ (Vdio_t- j tab. size) > < 0) 

64: return "It 

$9 t Aii* ■ A_GET<Blza) ; 

70: } 

71; if((fc+eiX*) > n.tar] /• out of aync •/ 

7 2 i return, -lr 

73: e_addr +- aliai 

74: 

75 1 /• copy data frwn tit* delea stream to cargac v 

76 i zor(;;) 

77: { iff I -tan 

7a s { II < (long) (n - aiZaoC < tab- >dAta> ) > aixe) 

79: n - (lXlt}#lX«; 

80; if K* - vdread> ( (Vdia_t* >tab, tab->data, n) t- a 

y 

tit return -li 

82s r • (*writef ) (VD..TARGET, 

81 i (Void^t»)t«b->data f n, 

84 i Cab->t_orgft. diac); 

85: lf(r I- n) 

86i return -1? 

87: ) 

88: else 

89 : ( ft - I int)ii*e ; 

90: If U*_VdxaadM <Vo,io_t*>t«b,tex+t,n> i- a) 

9ii return -1; 

93! } 

93, t +- n; 

94: if((ftiz* -* n) <- 0] 

95; break; 

96: } 

97 i 

98c i f ( X_ISMERGE< *_type 1 1 

99: C aixa - ejXCCTlinatJ > 

100: K_typa X_tfERGE> 

101 i goto do.copy; 

103: ) 
103: J 
104: elf* ' 

105; { if {C_l8HEHB<inat) ) /* locally coded COPT? »i»= V 

106: aixe - CJLCUtlinat > ; 

107; al*a 

108: I if {<«ilt ■ VDGETC<(Vdie_t*ltab)) < Q] 

109: wturn -1; 

HO i if (aixa >- l^HORE i* 

Uli {aixa - (long>{*_Vdgetu) ( (Vdio__t*>teb,ai*ft) > < 0) 

113, return -li 

113, nix* - C_€ET(«iza»; 

114 t I 
115 : do_eopy s 

114 i if((t+ali«) > n_tar> /* out of aync */ 

117» return, -U 

llfl. 
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t pnr.orinp.aon *Zt comt /n/arVPhon/g7 /Jspv /Software /arc /lib A>ri nit a /vd^pdAg^ ^ i 

119: if (< copy ■ vnGETC<(Yd2.o.J:*]i:«b)l < 0> 
120 i return -1; 

131: If (K_*Ype >- K^QDICK &* 3c_typ« < {X_QUlCX+K_QTYP£; ) 

123: copy - tab->guicktcopy * ( [3c_type-K_Q0ICK. «vo_BITS i] 

12 3 i el 

124: { if {copy >- I„«0»E 4b 

125: (copy - < long )< *.vflg*tu K ^dlo^t*) tab, copy) > <. qj 

126: return -1; 

127: if (k_Cyp« >- K_ RECENT? 46 k_type < <K_*ECE5il*K_RTYP£) 

) 

128 1 copy f- tab->r»c«nt[k_typ» - x_REC£.nt] i 

129: else if(k.typ« — K_HER£> 

130 t copy - c_addr - copy; 

131 1 /• ela» k^typo — K^a ELF •/ 

132: } 

133; K_UPDXTE< tab - > quicJc , -cab - >x«esat . tab ~>thare » copy > : 

134 t c_addr *- miza; 

133: 

136 1 If (copy < ruorc) /* copy from source data - f 

137: t If I (COpy+Blze) > l\_src) /• out of »ync */ 

i38i return -lr 

139: if (arc) 

14a i C n - (mt)aiz«i 

141: fr = nrc^oDpyr 

143: if(tar) 

143 » ( co - tas-tj 

144; HEMCPV( t0.fr, a): 

143: ) 

14?; eXae 

147: C r • <*Artrltef > {VD_TXRGST, ; Void_r- ) s^. 

n, 

146: fcah->t_org-i-t, disc); 

149: if(t i- n) 

150: r«tum -1; 

131! } 
152: t +- a; 

153: > 
154: aLae 

155: [ if<tab-icompro*Bj 

156: r copy *- tab->t_org • tab«>n_arcj 

157 s mat - YD_TWIGBTj 

158 1 } 
159 : elee 

16 D : ( copy *■« tab->e_org; 

161; inst VD_S0URCBj 

162; ) 

1S3« forco 

164< ( if<ti*r> 

163 i [ n - (int)aile; 

166 i x - <*re>edff> (inat 

147: " (vmd_f» ] * car+c ; . n. 

1^8: copy, diac) j 

169: ) 

170: 

171: { n - aixaof icab->dacaj ; 

172; if (C long in > siae: 

173i ti * (inosaze.) 

174; t • (*raadf J (inat. 

175, (Void w t*i-ialj->data.Ti. 



-27- 



(28) #5S I P8-2 5 5 1 0 4 



53 54 

SUn Aug L4 11; 53:45 1994 

' wrmarhnm » nn ,tt . Mini /n/atVlih 0 n/ 0 7/lcDv/Sflf r. Wgyfr / ^ e /llb/vfi e i; A y v dupd»t. e l 

17 6 ; copy , diO'C • » 

17?: Lt{-r i= n j 

178: return -l: 

179: t » <*wri-tof } <V0_TiR5ET, 

ISO: <Vaid_t-)tab->data, a 

181; tab->t_org-t f disci ; 

192; > 

163: if(r I- nj 

184: raturn -1? 

185! t n; 

18«» if ( (aise — nj c- 0) 

i87 1 break; 

186: eopy +- rv; 

189: } 
190; ) 

191: ) 

193 1 elne /• copy irom target data */ 

193 j { copy -* n_«re; 

194< If (copy >- t | | loe-py^Miee} > n_tar) /* out-of-aync * 

193s return -1; 

196: fort;;) /» allow for copying overlapped data */ 

197: I rag long a, a; 

19B: if ((a ■ r-copy) > else) 

199: a ■ aite; 

2Q0i i£<tar) 

201: { to » fcactt; fr - tar+eopy; n - <iae>a 

202: MEMCPY<ta,fr,ll) j 

303: t +- ni 

2Q4i ?ot© next; 

20Si } 
205: 

207: /» hard read/write •/ 

209: a • copy; 

SOS: for( j.*) 

2iOi ( if ( (long) (n * aiaeflf (tab-^data) j > a) 

211: ft • <ixit)e; 

212: x - ( *readf XVD^TARCET. 

213i [VoidUt* jrabodata, n, 

214i a ♦ C*b->t_org, disc >; 

315: iftr I- It) 

216: return -1; 

217: r - <*vrifcaf HVDJNlRGET, 

2 IB: <Void_t*>tab->date, n. 

219: t + tab->t_orc, diac ): 

220; ifcr !- n) 

221: ratuxn -1; 

222« t +• n, 

22i: if(ta n) <- 0) 

224 i - breakj 

22S: • +■ n, 

226: ) 

227: 

228: naxtl ifllaiza a) 0) 



229: break; 
230: 
231: 
232t 
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I pftrftarine , too.att .conn /n/arvnhon/g7 /kpv/Soft.v*r*/«r c /\iT 3 /v^i u^dUSdflSJ ft. 1 



23i: > 

237: 

33*: «if STD_C 

239: long vdujda*«(Vo±d,t* are r long n_arc, Void_t+ tax, long' n^tax, vddiac_t« diacj 

310; 'else 

241: long vdupdittorc, n_*rc, tar, n_tar, disc) 

24 2: voi.d_t* arc? /• source luring if any •/ 

243: long n_aro; /* length of arc */ 

344; Void_t* tar; /» target apace if any •/ 

24 Si long H_tar; /• ai« of tar */ 

24 fi: Vddiac_tt diae: 

247 : »endif 

248: [ 

243: Table_r eab; 

25Qi uahar »data, jnaglc {8 ); 

251: int n, r; 

252 i long t, p, window; 

253: vdio.f reftdf, vrltefi 

254i 

335: Ifddiac || l diao->re«d£ I! { itac tt idiae->vrttef ) > 

256: raturn - lj 

257: readf - diaoreadfj 

358: writ a £ - diie*>writ«fi 

259: 

3fi0. /• initialise 3/o buffer v 

26 It rxnit (£ tab. io, disc) ; 

363 : /* check magic header V 

264: data - CUcha«*){VDJttClC>j 

265: for<n - 0; <Uitftln]j 

1GS: i 

267: if u*- v dr«ad) (atab.lo finagle, n) l-n> 

365: return -Xs 

369: forjti 1? n >* 0j --n) 

270: if(data[nl t« magielnlj 

371: return -1; 

272: 

373: /• gat trua target ilto */ 

274: ifu* • (long) <«_vdgetu) <fttab k ia,Q) ) < D II (tar afi n_tax !- t) ) 

275; return -1; 

276: ruter - t; 
277: 

278: /* get true source elxe */ 

379: if (it • (leng) (*«vdgetu) <*teb.ia,0») < 0 II <«rc 66 n_j»ro r- t) > 

2 BO: return '1; 

2 Si; rv_erc - tj 
283 1 

281 i /* ? et window eiza •/ 

384i if <( window - tlong ) [^vdgetu] <ctab. to, o j > < □ ) 

265 : return -lj 

286: 

2B7: tab. compress - n_ara — 0 ? i i Oi 
258: 

289 1 /* if we have apace r it'll be faster to unfold V 

290: tab, tar - tab. arc - NXL(ucfaax*)j 

291; tab.t_a.llcc - tab.e_alloc - 0; 

292: 



233 : 
334: 
235: 



return Q; 
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293: if{n_tar > 0 6« ;tar fit window < (long)MAXlNf } 
_9 5 I alsa n - 0 ; 

235: if(n > 0 i« < tab. tar - (uchar* jmalloc < n»ait*or (uohar 1 ) ) ) 

297* tab.t_aia.oc - 1: 

296: 

399: if(n_arc > D &c i«ro b& window < UongjHAXiKT) 
300: n - (int)wir^ fr 

301: die if(b_.«ro — 0 it window < n_t«r tc itar && HEADER (window} < ( long- )MMt INT 

302: n - (iar >KE3LDER{ Window } ; 

303 i else n • Of 

304i if (ii > a sfi < tab. arc - {uetiar«)infl.lloo<n»aiiEDi (uoh«m ) 1 

30 5 i tab.a_.aHoo - 1, 

306: 

30?: Ior(* - 0: t * n_tar» > 

3Q Bj f tab,t_org - t; /* current location in target atreaa V 

J0P: 

if(n_flX0 — Oj /* data co-preaeion */ 
311: { tab.a_orff - Or 

312: 

313. if (t -- 0) 

314 r tab.tt_arc * °f 

313: elaa 

31 <i £ tab,n_ara - HEADER (window} ? 

317 1 p - t - tab.rL.trc? 

318? ir{tor) 

31* ! tab. arc - (uchar*) tar + p f 

330: +\ am i£<t*b.are> 

321i ( n - (intjtab.n_.arci 

323 j If (tab. tar) 

33 3: { data - tab. tar + tnb.n_tar - n: 

2 24 5 nemepy { < Vcid_t* ) tab . arc , (v-id_f ) data 

>n) ; 

323 1 1 
336: 

337 5 ( r - <*r*adfHVD_1MGET / tab.are,n,p J di 

«C); 

32B: i£(e i- n) 



goto dona; 



329: 
330. 

333: } 
332: } 
333; > 

334: elae /• data differencing •/ 

335: [ eab.n_«:c - window; 

335 « if {t < n_arc) 

337, { if nx-HUtodov) > tueru) 

338t p - i^oro- window ? 

3 39 i «lse p - t» 

340; 

3*1: t*b.fl_QCf - pi 

342: 

343: if(arc) 

344: tab. arc - <ucnar*)arc v p; 

345 » alaa. if(tab.src) 

345 i ( n - (int)tab.n_*rc; 

34?» r- (•raadf) (VD_sotracE, tab. arc, n. p .disc) j 

346i if(r I- n) 

349: goto dona; 
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' Perc qr i nn ■ zoo ■ nr . t r.an\ /gryphon Ai? /Ttw/a or ew» - a /« ™ / ■> ti, - A /Vf4 , , ^ * 7Z , .-_ 

350: ) 
351, J 
332i } 
353: 

354: it (tar) 

3»5' tab. tar ■ (uehar*)taxrti 



tab.n„tar - window < <n_tar-tj ? window ■ tn_t*r-t>, 



356 
35': 

33fl« k_init< tab. quick, tab. recent, tab. rnere) ; 

339: if(VdunfoldC4tab) < 0) 

3 6 0 1 goto done ? 

3fili ifptar 61, tab. tar) 

3" s C p- (♦wltofnvD_TARflET,<Voi(Lt*jtab.tarwint)tab.r^tar,t>di» 

©I ; 

363: if (p i- tab.n_tar) 

36+: goto dona; 

365: ) 
3 66i 

3 67' t +- tab.n_tarr 

366: ) 
3E9 [ 

370 : dona : 

371i if <tab.t_allee) 

373: £ree((Void_t»jtab.t«r); 

373^ if (tab.a_alloo> 

374 i fraa( (Void_t*)tab.are) ; 
375 1 

376: raturn t; 

377i J 
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1j *inolude "vdclhdr.h'' 

2t 

3, 

4: »l£ STD..C 

Si atatio .vdfilbuf < rag Vdio_C* io> 

6 : raise 

7: static _vd£ Llbu£ < Lo} 

9 1 reg Vdlo_t» ioj 

3 : ?endif 

10 i { reg lot n; 
II: 

l2i if<£a - (*RBXDr(iq>)CVD_t>El.rA / 8trr(iDj ,aL i PSIZHtiO),HERE(io> / DISCUo) >) > 0} 

13s { ETOBUOJ - <«EXT(1©> - Btir|in|J * Xlj 

14: HERE(iO) n; 



17: 1 
18 1 

IS! Ul _S3D_C 

2Q i atatia _vdflebuf (reg vdio_t» to] 

31: *elae 

22 s static _vdrisbuf (io) 

33 t reg Vdio_t* iof 

34: Kendlf 

35: ( reg int n; 

26 s 

37: ±f((n - NEXT(io) - BUF(le)) > D (I 

29* (*HftITSF{io>) {VD_OBl.T*iBnF(ioj,n,KSItB{io) ,OI3C(loH l-n) 

39 i return -1; 

30: 

31: HERE(io) +- n; 

33: NXXT(io) - BUF(ifl); 

13 i rafcurn BtXTaiZE( io 3 ; 

34 1 J 

33. 

3fi : «lf 9TD_C 

37s static ulong _vdge*u<r«g vdio_t* io, reg ulong v) 

3Bs ftelaa 

39 1 atatio ulong _vdg«tu< io, v) 

40 1 rag vdio_t* lo» 

41 1 reg ulong v, 

43s vandlf 

43: ( rag int ci 

441 

45i for<v ft- I_HORE- 1 ; ; 3 
4tf; ( i«{(c - VDGOTC(ia)) < 0) 

47: raturn (ulong) { -It) i 

48 : if { ! (efcX_jtOBE) ) 

49i return ( (V^-ei^aHIFT) I c> -, 

50 j V • (v«r_5BirP) I <0 fi (IJH0RE-1>>; 

51: 1 

Ml 1 
53 t 

54s lif 3TD_C 

35: etatie _vdputu{rag Vdio_t* io, ulong v) 
51 t flalaa 

57: ataris _vdputuiio, v) 
58 1 rag Vdio_t* io? 
59 t xmg ulong rj 



13: 



J 

return n> 
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fiO: #endif 

S3: reg uohar • «ne*t; 

«3 ; r«g int l#n; 

$4: uchar c[fli*«af (ulong)fll} 

«5: 

66; s <= nixt - i,a|siz«of : *i] ; 

67; * I_CQ0I<V) f 

68: wh£le((v I_9HXM) ) 

69: a - r_C0DE(v)|I w H0RE; 

70: led - (next- 9) - 1; 

71: 

72: if (*EJ£AI>r(lo) < len 6* _vdflahuf (ioj <- 0) 

73 » return -1; 

74: 

7Sj next - 10'>next: 

75: avitch<len) 

77* { 

7Bi default: nwmcpy { { voi4_t w j nex^., < Void_t* } a , lan } ; next lea,- braakj 

79: cue 3i 'next** - *a-r>p; 

BO: c*a* 3* «next+-»- « «a-H-j 

81 « ciM 1: *n*JCt-«-* - ■*■; 

92s ) 

83 t io->next - next; 
94 i 

as: return len: 

06 i } 
87; 

ee : iif _std„C 

89: atatic _vdreed(Vdio_t* io, reg uohar* a, re? int 

90 : #elst 

91; atatie jvdread(io, a, ni 

93 1 Vdio^.t- to ? 

93 i r»g uchir' g j 

94: reg int rt; 

95 i #*ndif 

96: t 

97 1 r»g urfiar* next; 

9fii reg int r, m; 

99 i 

100 i for(m - nj m > 0; ] 

101 1 { if Mr - REHAIN< io) ) <- 0 fc< <r - ^vdfilbuf £io>) <- 0) 

103 : break* 

103: tf{r > mj 

104 t r - mj 

105 : 

106: next ■ tft->next; 

lQ7i KEKCFV<e,naxt,r) ; 

108: io->next - next; 

109 l 

110 ; »--xrj 

lilt ] 

112: return n-m; 

113: } 

114; 

113: «if STD_C 

116: atatic _vdwriee<vdio_t« to, rag uchar* a, rag int n) 

117: falae 

118: atatic ..vdvritetic* ■/ "J 

llSi Vdio_f Loj 
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' tmrnqr i ne . tag . att , aomi /n/grvnhan/a7 /W/a o ftvay B /flire/iib /vd B i r„ j g_ fl 

X20 : reg uehar* a j 

121 i rag int n> 

122 t eendif 

123 1 [ 

124; reg uchar* next; 

125: reg int v, m; 

126: 

127: for(IH • n: Bl > Oi ) 

138: ( it<(w - EJMJUN<loJ) <- 0 be (w - _vdflsbuf <iol) <- 0) 

129 j break j 

130: if (vf > m) 

131 1 w - raj 

132; 

133: next ■« io->n«xt; 



134: MEHCPx<next,a,w); 
135 i io->next - next; 

134: 

137 i ja — -w; 

138 1 ) 

139: return n-mj 

140t } 

141: 

142: 

14 3 j Vdbufio_t _Vdbufio - 

144: ( _vdfilbuf, 

145: _vdflabu£, 

14 Si _vdgatu, 

147: _Vdputu, 

14 St _vdxe«d, 

149 1 _vdwrito 

150: 1; 



-32- 



(33) 



t^¥8-2 5 5 10 4 



[Ell] 



[14] 

















> 






01000100 0 
00000010 x y 
01000110 20 

01000101 9 













mmmm 


J 





[01 A] 



[HI B] 



— ^When buying coconuts, make sure that they ore crock free and 
r«— 1-* 2-* 3 4 5 6 7 8 9 10 T1 

have no mold on them. Shake them to make sure that they ore 
12 13 14 15 16 17 18 19 20 21 22 23 2+ 

heavy with water. Now hold a coconut in one hand over a sink 
25 26 27 28 29 30 31 32 33 34 35 3637 

and hit it around the center with the claw end of a hammer. 
38 39 40 41 42 43 44 45 46 47 48 4950 
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Hawaiian all 
When buyingAcoconuts, make sureAf&nWfag are crack free and 
T J 2-* 3 4 5 5 7 8 9 10 11 

have no mold on them. Shake them to make sure that they are 
12 13 14 15 IB 17 18 19 20 21 22 23 24 

heavy with water. Now hold a coconut in one hand over a sink 
25 26 27 28 29 3031 32 33 34 35 36 37 

a b rick 

and hit it around the center wflhATTjO'liiw mil nf n bflnggfr 
38 39 40 41 42 43 44 45 46 47 48 49 50 



[HI C] 



2 



When buying IHowaiianl coconuts, make sure (aj!] are crack free end 
1-* 2-* 3 4 5 6 7 8 9 10 11 

Shake them to make sure that they are 
17 18 19 20 21 22 23 24 



have no mold on them. 
12 13 14 15 16 



2 



Now hold a coconut in one hand over a sink 
28 29 - 30 31 32 33 3 4 35 3637 



heavy with water. 
25 26 27 

and hit it around the center with la brickl . 
3B 39 40 41 42 43 44 4546 
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coconuts, make sure that they are crack free and 
3 456789 10 11 



have no mold on them. Shake them to make sure that they are 
12 13 14 15 16 17 18 19 20 21 22 23 24 



heavy with water. 
25 26 27 



Now hold o coconut in one hand over o sink 
28 29 30 31 32 33 34 35 3637 



and hit it around the center with the daw end of o hammer. 
38 39 4041 42 43 44 45 46 47 4B 49 50 
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When buying coconuts, make aure that they ore crock free ar 
1 J 2-* 3 4 5 6 7 8 9 10 11 

have no mold on them. Shake them to make sure that they are 
12 13 14 15 16 17 18 19 20 21 22 23 24 



heavy with water. 
25 26 27 



Now hold a coconut in one hand over a sink 
28 29 3031 32 33 34 35 3637 



and hit it around the center with the daw end of o hammer. 
38 39 40 41 42 43 44 45 45 47 48 4950 
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When buying Hawaiian 
1 2 3 

t 



When buying Icoconuts, make sure I that they are crack free and 
1-» 2-* 3 | 4 5 6 7 8 9 10 11 

have no mold on them. Shake them to make sure that they are 
12 13 14 15 16 17 18 19 20 21 22 23 24 

heavy with water. 
25 26 27 



Now hold a coconut in one hand over a sink 
28 29 3031 32 33 34 35 3637 



and hit it around the center with the claw end of a hammer. 
38 39 40 41 42 43 44 45 46* 47 4B4950 
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When buying coconuts, moke sure that they ore crack free and 
|J 2-1 3 4 5 6 7 8 9 10 11 



have no mold on them. 
12 13 14 15 16 



Shake them to make sure that they are 
17 18 19 20 21 22 23 24 



heavy with water. 
25 26 27 



Now hold a coconut in one hand over a sink 
28 29 3031 32 33 34 35 3637 



and hit it around the center with the clow end of a hammer. 
38 39 40 41 42 43 44 45 46 47 48 4950 
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When buying Hawaiian coconuts, make sure all 
1 2 3 4 5 6 7 

f 



When buying coconuts, make sure that they 
1-* 2-* 3 4 5 6 7 



are crack free and 
8 9 10 11 

have no mold on them. Shake them to make sure that they ore 
12 13 14 15 16 17 18 19 20 21 22 23 24 

heavy with water. Now hold a coconut in one hand over a sink 
25 26 27 28 29 3031 32 33 34 35 3637 



and hit it oround the center wKhl the claw end of a hammer. 
3B 39 40 41 42 43 44 45 46 47 46 4950 
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'Living Hawaiian coconuts, make sure all [are crack free and 
! J 3 4 5 6 7 |8 9 10 11 I 



U 



I have no mold on them. 
112 13 14 15 16 



Shake them to make sure that they are 
17 18 19 20 21 22 23 24 



heavy with water. Now hold a coconut In one hand over a sink 
28 29 3031 32 33 34 35 3637 



'25 26 27 



LgjjL hit it_ jJround_the_ center jNithJ"" 
38 39 4041 42 43 44 
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When buying coconuts, make sure that they are crack free and 
1 J 2-* 3 4 5 6 7 8 9 10 11 

have no mold on them. Shake them to make sure that they ore 
12 13 1 4 15 1 6 17 18 19 20 21 22 23 24 

heavy with water. Now hold o coconut in one hand over a sink 
25 26 27 2B 29 3031 32 33 34 35 3637 

and hit it around the center with the daw end of a hammer. 
38 39 40 41 42 43 44 45 46 47 48 4950 



A-y 3 >i[o bcdabcdabcdefgh 
A-i?s>2 £ o bcdxyxyxyxybcdef 



1. COPY 

2. ADD 

3. COPY 

4. COPY 



0 

*,y 
20 
9 



ADD 2 a brick — f 
$r *ff 6 



When buying Hawaiian coconuts, make sure all are crack free and 
1-» 2-* 3 4 



6 7 8 9 



10 11 



have no mold on them. 
12 13 14 15 16 



Shake them to make sure that they are 
17 18 19 20 21 22 23 24 



heavy -with water. 
25 26 27 



Now hold a caconut in one hand over a sink 
28 29 3031 32 33 34 35 36 37 



1 



and hit it around the center with a brick 
38 39 40 41 42 43 44 4546 
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0011 110 
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X 
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i 

-1011 001 ! 1101 001 

I 

0011 T1D{0100 110-J 

xor [ioo^ jn5 ool jT fj 

. - - f - 

ASCII x ASCII y 



insert(T t seq.p l orig) 

J key = seq[p,p+1,...,p+MIN-l]; 

pos = p+orig; 

Insert (key,pos) into T; 
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[118] 



1. 

2. 

3, 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
11 
13. 
14. 
15. 
16. 
17. 



n = length(VERSI0N1); 

C = 0 

while(true) 

{ inst = readinst(); 
jf(inst == end-of-file) 

return; 
s = readsizeQ; 
rf(inst =- ADD) 

readdata(VERSI0N2+c,s); 



else 
\ 



p = readposQ; 
if(p < n) . 

copy(VERSION2+c,VERSfON1 +p,e); 
else copy(VERSI0N2+c,V£RSI0N2+p-n f s); 

c + s; 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
Ifl. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
2R 
27. 
28. 
29. 
30. 
31. 

3^ 

33. 
34. 
35. 
36. 
37. 
3B. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 



initialize table of positions T to empty: 

proceesfVERSIONI); 

process(VERSlON2}; 

ress(seq) 
n = length(VERSIONI); 
m = length(seq); 
c = 0; 
odd - -1; 
pas = -1; 
len = M1N-1; 
while(1) 
l whileO) 

{ p = 5earch(T,seq,clen); 
rf(p < 0) 
bneok; 

len = extend{T l seq.c,p,M; 
pas = p; 

Iffpos < 0) 
{ if (add < 0) 
add = c: 
ff(seq =» VER30N1) 
insertfT.seq.c.O); 
else rnsert(T,seq,e,n); 
c = c + t; 

L 

} if(seq — VERS10N2) 

writeinst(odd, epos, Ian); 
p = c+len~(MIN-1); 
while(p < c+Ien) 
j fffseq VERSION 1) 
|nsert(T,seq,p,0}; 
else insert{T t Mq,p,n); 
P = p+1 

c « c + len; 

add = -1; pos = -1; len - 

if(c >- m-MIN) 
break: 

if(seq VERSI0N2 and add >« 0) 
wrKeinst(add,rn-1,0); 



1. extend(T,seq,c,p.len) 

2. { n = lenglh(VERSIONl); 

3. if(p < n) 

4. gtr = VERSION1; 

5. dee 

6. j str = VERSI0N2; 

I: i p = p - n: 

9. m - lengthfseq); i = c + 

10. n =» length(sir); J = o + i 

11. whilep < m and j < n; 

12. if{aeq[i] 1= seq[j]) 

13. break; 

14. return i-c; 

15. | 



ten + 1; 
en + 1; 
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[07] 

1. search{T*,seq,c f len) 

2. | n = length(VERSI0N1); 

3. p = c + len - (M1N-1); 

4. key = seq[p,p+1,...,p+MIN-1]; 

5. for(each entry e in T that matches key) 

6. j pos = position(e); 

7. if(p >= n) 

8. | str = VERSI0N2; 

9. q = pos-n; 

10. | 

1 1 . else 

12- \ str = VERSION 1; 

13. q = pos 

14. } 

15. d = q - (len - (MlN-1) ); 

16. if(d >= 0) 

17. rf(seq[c,c+1,...,p-1] — sir[d,d+1 r ..,q-l]) 

18. return pos - (len - (MIN-1) ); 

19. f 

20. return -1; 

21. i 
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